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"See 10 more reaſon why the ſordidrieſs of ſome Work- 
[| men ſhould be the cauſe 1 pwn _ Manual ' 
. Operations than that the excellent inmention of a 
Mill ſhould be deſpiſed, becauſe a blind Horſe draws 
in it. And though the Mechanicks be by ſome accounted 
ignoble and ſcandalous. Vet it is very well known, that - 
many Gentlemen in this Nation of good Rank and high. 
Quality are converſant in Handy-Works : And other 
ations exceed us in. numbers of ſuch. How pleaſant - 
and healthy this their Divertion 15, their Minds and 
Bodies find; and how harmleſs and honeſt all ſober men - 
may judge. | 
That Geometry, Aſtronomy, Perſpe&ive, Mufick, 
Navigation, ArchiteCture, &c. are excellent Sciences, 
all that know but their very names will confeſs: Tet 
fo what purpoſe would Geometry ſerve, were it not - 
to teach Handicrafts * Or how could Aſtronom 
be known to any perfeFion , but by Inflruments made + 
by Hand e - What Perſpe&tive ſhould we have to 
- delight our fight £ What Muſick to raviſh our Ears e 
What Navigation to guard and enrich our Country? 
Or what Architeure to defend:us from the inconveni- 
ences of different Weather, without Manual Operations & 
Or how waſte and uſeleſs would many of the Produdions 
of this and other Countries be, were it not for Manu- 
faFures 2 | "I 
To dive into the Original of the: Mechanicks is ins 
poſſible, therefore 1 ſhall not offer at it 5 only 1 ſhall ſay, 
It is. Rational to think that the Mechanicks began with 
24S | Man, . 


| Preface. 
Man, He being the only Creature that Nature has im- 
poſed moſt neceſſity upon to uſe it, endowed with greateſt 
Reaſon to contrive it, and adapted with propereſt mem- 
bers ( as Inſtruments) to perform it. | 
Nor 3s it eaſie to find by any Authority what part of 
the Mechanicks was firſt [praiſed by Man; Therefore 
T ſhall wave that too; and only conſider, that if we our 
ſelves were the. firſt Men, what Branch of the Mecha- 
nicks we ſhould firſt NEE D, and conſequently have 
recourſe to.- | 
| T have conſidered, and Anfwer, That without the In- 
vention of Smithing primarily, moſt other Mechanick 
| Trventions would be at a ſtand: The Inſtruments or Tools 
that are uſed in them being either made of Iron, or of 
ſome other matter form'd by the help of Iron. But pray 
take notice, that by Iron 1 alſo mean Steel, it being ori- | 
ginally Iron. | 
Nor would I have you underſtand, that when I name 
the Mechanicks, I mean that rough and barbarons ſort 
of working which is uſed by the Natives of America, 
and ſome other ſuch Places For, tbough they did in- 
deed make Honſes, Canoes, Earthen Pots, Bowes, Ar- 
rows, &*c. without the help of Iron, becauſe they had then 
none among them: Net ſince Iron is now known to 
them, they leave off their old way of working without 
it, and betake themſelves to the uſe of it. Nor are at 
this day (though now they have in part the uſe of Iron ) 
. #heir Machines made by good and ready Rules of Art ; 
| for they know neither of Rule, Square, or Compaſs; and 
| what they do is done by tedious-working, and he that has 
the beſt Eye at gueſſing, works beſt upon the Straight, 
Square, or Circle. ; | I 
. - Tou may perhaps think this Preface too long for ſo 
ſmall a Pamphlet as this ; but let me tell you, lt is all 
: | the 


Preface. 


the Preface T intend for my ſucceeding Exerciſes, f it 
ſhall pleaſe God I continue them, as I hope to do: For, 
havlng for many years been converſant in Handy-Works, 
and eſpecially in thoſe Trades wherein the chief knows- - 
ledge -of all Handy-Works lie, viz. S$. mithing, Founding, 
Drawing, Joynery, Turning, Engraving, Printing Books 
and PiGures, Globe and Map-making, Mathematical 
Inſtruments, &c. So. 1 ame willing to communicate to 
the Publique the knowledge I have attained to. But | Is 
. becauſe , the whole will be both a Work of Time ; "J 
. and great Charge, 1 mean to try by the ſale of ſome few 
| Monthly Exerciſes what encouragement. I may kave to 
, run through all, if I live ſo long, and accordingly to 
| continue or deſiſt. $2 - 
| 1 thought to have given theſe Exerciſes the Title of 
| The Dodtrine of Handy-crafts; But when Tconſfidered 
| the true meaning of the word Handy-crafts, I found 
| the Dorine would not bear it, becauſe Handy-craft fe 
| nifies Cunning or Sleight or Craft of the Hand, which 
| cannot be taught by Words, but 3s only gain'd by Pradice 
| and Exerciſe: therefore I ſhall not undertake that with 
| the bare reading of theſe Exerciſes - any ſhall be able to 
| perform theſe Handy-works ; but I may ſafely tell you that . 
| theſe are the Rules that every one that will endeavour to 
perform them. muſt follow, and that by the true obſerving 
them, he may, according to his ſtock of Ingenuity- and | -P 
. Zeal in diligence, ſooner or later inure his hand to. the . | 
Cunning or Craft of working like 4 Handy-craft, and 
conferune y be able to perform them in Time. LINN 
'or the Reaſon aforeſaid I intend to begin withSmith- 
ing, which comprehends not only the Black-Smiths Trade, -' 
but takes in all Trades which uſe either Forge or File, 
from the Anchor-Smith to the. Watch- Maker 3, they all 
working by the ſame Rules, though not with. equal exa@- 


| neſs, 
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. work whatſoever comprehended. And laſt 


Preface. 


veſs, and all uſing the ſame Tools, though of ſeveral ſizes 
rad thoſe erent Black-Smith uſes, and ot wei | 


. Cording to the various purpoſes they are appljed to: And 


7 order to it I ſhall firſt ſhew you how to ſet up a Forge, 
and what Tools you pu, uſe 4 the Black-Smiths wn. 
then the Rules and ſeveral Circumſtances of Forging 
till zour Work come to the File: Ther of the ſeveral ſorts * . 
of ; that are commonly uſed, and what ſort is feſt 
for each purple Afterwards of Filing 72 general, andthe 
Ryles to be obſervedin it in the making of Jacks, Hind- 
ges, Screws, Clocks, Watches, &c. I which Exam- 
ples you will find all otber ſorts of Forging or Filing 
, as a Cloſe to 


Smithing I ſhall exerciſe upon Steel, and its ſeveral ſorts, 
and how to order and temper it for its ſeveral uſes, and. . 
what ſort is fitteſt for each particular purpoſe, as which 
z« fitteſt for Edge-Tools, which for Springs, which for 


Punches, &c. | | 

Some perhaps would have thought it more Policy to 
have introduced theſe Exerciſes with a more curious and 
leſs Vulgar Art than that of Smithing 3 but I am not of 
their opinion; for Smithing # (3z all its parts) as curi- 
ous a Handy-craft as any is : Beſides, it is a great In- 


| . FroduGion to moſt other Handy-works, as Joynery, Tur- 


ning. Founding, Printing,&c. they all (with the Smith) 
working upon ih Straight ,Square, or Circle, though wit 

different Tools upon different Matter ; and they all 
having dependence upon the Smiths Trade, and not the 
Stnith upon them. But having done with $mithing, 1 
ſhall,” God willing, proceed to thoſe and all other Handy- 
* works whatſoever that work upon Geometrical Principles. 


© Joſeph Moxon. | 
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of Smiching in general. 


bug Definition. 0% Mt 555 
Mithing is an Art Manual, ' by' whith an: Ark ; Ee 
g lump. (or ſeveral Inneps) om row 1 is Gatvy 5 ui Into att The 
| = intended ſhape. 
| -/+»* ThisDefinition needs no explanation: "Thats: | 
| fore Ihall proceed' to give you:an-account” of the 
Tools a +Smith' ufes 3 not :but'{(that they being) fo 
cotgmon ) & ſappoſe: you! do''already know 'them's 
bur. partly" becauſe they may require ſome pre-car- 
tion'in ſetting! themup. fitteſt.ro your uſe,- andpart- 
ly - becauſe 1t behoves| you'ctoiknow | the/:names 
Smiths call the ſeveral parts of them by, that-when' 
I-name' them/in'Smiths Langua -as [ſhall ofthave- 
occaſion todo iti theſe *Exercz 3 you cru the ea- 
lier urderſtand ther as you tead them. 


»Of av Ek © Smiths Fanaa ; ZhO4: 
He Hearth; ace of Do rmnited A; 
>is to be Dlatetap om your floor with'Brick;- 
bout two foot andianhalf, {an ſometimes two-foot 
nine inches high,/accotding/ tothe purpoſe you de-' 
fign your Forge for.::f6rif your; Forge: be/ intended: 
for heavy work, your Hearth muſt lie Jower than - 
{0 B nee 
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need be for light work, for eafineſs of management, 
and fo broadas you think convenient: Itmay be bnilt 
with hollow Arches underneath to ſet ſeveral things 
out of the way. The Back. of the Forge 1s built up-| 
right to the top of the Ceiling, and incloſed over. 


\ the Fire place with a Havel, which ends in a Chim- 


zey to carry away the ſmoak, as B. In the back of 
the Forge againſt the Fire place4s fixed a thick Iron 


plate, and a taper Pipe in it abour five inches long, 


called a Tewel,(or as ſome call ita) Tewl-Iron, which 


' Pipe comes through the back of the Forge, as at C. 


Into this taper Pipe or Tewel-is placed the Noſe or 
Pipe of the Bellows. The office: of this Tewel is only 
to preſerve the Pipe of the, Bel/aws, and the back of 
the Forge about the Fire place from burning. Right 
againſt the Back is placed at about twenty inches or 
two foot diſtance the;Trough; and reaches commonly 
through the whole breadth. of the Forge, and is as 
bread-:and-deep [as:yourthink good;':as at D. - Phe 
Bellows is placed behind the Back of the, Forge, and 


/ hath as: aforeſaid its Pipe fitted into the pipe of the 


Tewel, and! its Jawer Board fixed ſo that itt movenot 
upwards or downwards Atthe'ieav of the upper Bel- 


 lows-board is faſtned a Rope, or ſometimes a Thong of 


leather,or an Iron Chaz or Rod, as E, which reaches 


upto the Rocker, -and-faſtned- there to'the farther 


end of the Handle, as at F. This handle is faſtned 
acroſs a Rock:ftaff which moves between two Cheeks 
upon. two, Center-pins in;two.Sockets,as at-G.” So! 
that by drawing down-this Handle the upper; board 
of the. Bellows. riſes, and by a conſiderable weight ſet 
upon it finks down, again, and by: this agitation per- 
forms the office of.apair of Bellows. - + Trax 


{ 
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| Of the Anvil. 
He ſhape of a Black Smiths A»27] T have in- 

: ſerted n+ this Figure, though it is ſometimes 
made with a Pzke, or: Bickern, or Beak-iron at one 
_endof it, whoſe ufe I ſhall ſhew you when I come 
to round hoſlow work. Its Face muſt be very flat, 
and fmooth, without flaws, and fo hard that a File 
will not touch it, (as/ Smiths fay- whenca ' File will 
not cut or race it.) The upper: Plain A is called the 
Face ;; it is commonly ſet upon # wooden Black, that 
it may ſtand: very ſteddy and ſolid; and: about two 
foot high from the floor, or ſome 'times higher, ac- 
cording to the ſtature of the' perſon that is to'work 


- 4. Of the Tongs. 


Here are two- ſorts of Toxgs uſed by Smiths: 
the one the Straight noſed Tongs, uſed when + 
your work. is ſhort and ſomewhat flat, and generally 
for all Plate: Iron. © The orher the Crooked nos'd 
Tongs, to be uſed for the forging ſmall Bars, or ſuch 
thicker work as will be held between their Chaps. 
The Chaps are placed near the Joynt, becauſe, that 
conlidering. the: _— of the Handles, they hold 
the Iron faſter than they would doiwere they placed 
| farther from the Joynt, as in the Fig. 3, 4. Athe 
Chaps, B the Joynt, C C the Haxdles. - 


Of the Hammer ;and the Sledge... 
"E-2 are ſeveral ſortsof Hammers uſed byBlack- 
. & Smiths; as firſt the- Hayd-Hammer, which is 
ſometimes bigger or'leſs according' to the ſtrength 
of the Workman.,- but it-is a- Hammer of ſuch weight 

B 2 . that 
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 . that it may be weilded or governd with one hand 

| at the Arvil. Secondly, *the Uphand Sledge, uſed by 
under-Workmen when your work 1s not of the larg- 
eſt, yet you require” help' to batter ior ,draw it out; _ 
they uſe 1t' with both their hands before : them; and 
ſeldom lift their Hammer higher than their Head. 
Thirdly; the About Sledge, is the biggeſt Hammer 
of all, and is alſo uſed by under-Workmen for the 
battering -or drawing ont of the' largeſt: work;'and 
then they hold:the further-end of the: Hazdleinboth 

| their hands-and ſwinging the Sledge above: their 

| - Heads, they at arms end let fall as heavy a blow as 
they 'can upon- the. work. - There 1s alſo another 
Hammer uſed: by them, which ithey. call a Rizeting 
Hammer: this is the ſmalleſt Hammer of all, and ve- 
ry rarely uſed at the. Forge, 'unleſs your work prove 
very ſmall: but upon cold Iron it is uſed for Rivet- 
Ing, of ſetting ſtraight, or crooking ſmall work.. In © 
Fig. 5::A the- Face,, B.the Per, C the Eye,: D the 
Heodlle:) |: fn nn 3 ara! fore 57 " $107. 1907 
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TT" He Vice muſt be ſet up very firmly that it ſhake 
| not, and ſtand upright with its: Chaps” para- 
lel or range with'your Work-bexch;: becauſe ſquare 
filing is a great--piece,' of good: Workmanſhip: in a 
Smith, and ſhould your Vice not ſtand- upright and 
range with the Work-bench,' the Chaps pinching 
upon two ſquare fides would make the top ſide 
of your work either lean towards you or from you, 
and conſequently you filing (as a good Workmah 
ought to do) upon the Flat or \Horizontal plain of 

your work, . would take off more of that angle or | 

edge which riſes higher than the Plain,.. and leſs | 
LE - olt 

| 

4 
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an Angle being higher or lower than the other, 
-your work inſtead of. Square would be- Squire-wiſe, 


when you! ſhall have filed all its flat ſides, and that. 


more. or leſs gong eh the leaning -of the | Chaps 
of your Vice. A A the Face,hath its two'ends lie in a 
_ ſtraight line with the. middle of its Face. or Plazr, 
B the Chaps muſt be cut with hk Doe Cut, and 
very well temper'd. | C the Screw-Piz cut with a 

ſquare ſtrong Worm or thred. _ D the Nut or Screw- 
. "Box hath allo a Square Worm, and is brazed into the 
round Box. E the Sprirg muſt be made of good 
Steel, and very well temper'd ;. where-note, that the 
wider the two ends of the Spring ſtand: afunder, - the 


wider it-throws the Chaps.of the' Vice open.. * F the 


Foot, muſt. be {trazght and ſtrong enongh to bear 
good heavy blows upon the work ſcrewed in the 


Chaps of the Viey, that it neither bow or tremble. _ 


L Of the Hand-Vice. 
F the Hand-Vice are two.ſorts, one is called the 
Broad Chap't Hand-Vice,the other the SquareNos'd 
 Hand-Vice.: The Office of the Hand-Vice, is to hold 
ſ{ma]l work in that may require often turning about. 
it is held in the left- hand, and+ each part 'of your 


work turned upwards ſucceffively that you ſhall 


have occaſion .to file with-your-right. - The Square 
Nos'd Hand-Vice 1s ſeldom uſed but for filing ſmall 
Globulous work, as the Heads. of Pins that round. 
off. towatds the edges, &c.. And- that. becauſe the 
; Chaps do net ſtand ſhouldering in the way, but that 
the flat'of the F;le:may the better come at the edges. 
Their Chaps muſt be cut as the Vice aforeſaid, and 
-  welltempered; noi nl 0 os 3250 23s 90 


off that edge that lies lower than the Plain; fo that - 
j 


F: Of the Plyers 1 
"5; zers are of two ſorts, Flat Nos'd and Round 

25d. Their office is to hold and' faſten upon | 

. all ſmall work, and to fit it in its place. The Rownd 
| Nos'd Phers are uſed for turning or. bowing Wyer 
or ſmall Plate into a circular form. The Chaps of 
| the Flat Nos'd Phers muſt alſo be cut and temper'd 
|| as the Chaps of the Vice. A the Noſe, B the Chaps, 
| C the Joint, DD the Handles, © Co - 
| | Of the Drill and Drill-Bow | | 

| DS; are uſed” for the making ſuch holes as 

| - Punches tar conveniently ſerve for, as a 


piece of work that|hath already its ſhape, and'muſt 
| have an hole or more made in it : Here the force of 
a Punch will ſet your work out of order and ſhape, 
| becauſe it will both batter the ſurface of the Iron, 
and ftretch its fides out : the ſhank of a'Key alſo, or 
ſome ſuch long hole, the Punch cannot ſtrike, be- 
cauſe the ſhank is not forged with ſubſtance ſuffici- 
ent : butthe Drill, though your work be filed and 
 Þoliſht, neither batters or ſtretches it, but cuts a true 
round hole juſt in the point you firſt place it. You 
muſt have ſeveral fizes of Drills, according as your 
work may require. The ſhape in Fig. 6. 1s enough 
to ſhew the faſhion of it, but it muſt be made of good 
Steel, and well: temper'd. A the Point, A B the 
Shank, C the Drili-barrel; where Note, that the 
bigger your Drill-barrel.is, the eaſier it runs about, 
but leſs ſwift, — 136 | 
And as you muſt be provided with ſeveral Drills, 
| ſo: you may ſometimes require more than. one Dril/-, 
bow, or at leaſt ſeveral Þril-frings; the ſtrongeſt 
| ſtrings 


"Namb. T. 


aj 

ſtrings for the largeſt Drills, and the ſmalleſt ſtrings 
for the ſmalleſt Dril/s: But you muſt remember, that 
whether you uſe a; {mall or ſtrong ſtring, you keep 
your Dril/-bow ſtraining your ſtring pretty ſtiff, or 
elſe your ſtring will not carry your Barrel briskly 
about. But your'ſtring-and Bow muſt both be ac- 
commodated to the ſize of your Drills and 'if both. 
or either be too ſtrong, they will break or bend' 
your Drill; or if too weak, they will not carry 
about the Barrel as aforeſaid. | 
"The Drill-plate or Breaſt-plate is only a piece of flat: 
Iron -fixt upon a flat Board, which Iron hath an hotke 
punched a little way into it to ſet the blunt end of 
the ſhank of the DriZ in when you drill a hole; 
Workmen inſtead of it commonly uſe the Hammer, 
into which-they prick a hole a little way on the fide 
of it, and ſoſet the Hammer againſttheir Breaſt. | 


Of the Screw-plate and its Taps. 


He Screw-plate is aplate of Steel well temper'd, 

with ſeveral holes. init, each leſs than. other, 
and in thoſe holes are threds groved inwards, into 
which -Groves fit the refped&ive Taps. that belong to 
them . The Taps that belong to them are common- 
ly made tapering towards the point, as Fig. 7.ſhews. 
But theſe tapering Taps will not-ſerve for ſome ſorts 
of work, as I ſhall ſhew m its pr 


place. | 

Theſe are the moſt: eflential Tooll uſed in the 

Black-Smiths Trade; but ſome accidental work may 

require ſome accidental Tools, which, as they may 
= in, I ſhall give you an account of-in convenient 


Oo 
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| Of Forging i general. |. | | 
- JF. Think, it needleſs to tell you'how to make your 
i Fire or blow it, becauſe they are both but La- 
bourers work, nor how little or big it need to be, 
for your own reaſon will by the ſize of your work 
teach you that 3 only let me tell you the Phraſe 
;Smiths-uſe for [Make the Fire] is Blow #p the Fire, or 
ſometimes, Blow #p the Coals. | 37 
When it is burning with the Iron in it, you muſt 
with the Slice clap the Coals upon the outſide cloſe 
together to: keep the heat inthe body of the Fire,and 
_ as oft as you find the Fire begin to break out, clap 
_ them cloſe again, and with the Waſher dipt in water 
| wet the outſide of the Fire to damp the outſide, as 
well to ſave Coals, as to ſtrike the force of the Fire 
into the inſide, that your work may heat the ſooner. 
But you ought oft to draw your work a little way - 
.out of the Fire, to ſee how it takes its. Heat, and 
- quickly thruſt it 1n again, if it be not hot enough 3 
; for eachypurpoſe your work is deſigned to, ought 
to have a proper Heat ſuitable to that purpoſe, as I 
ſhall ſhew you in the ſeveral Heats of Iron; for if 
; It be toojcold, it will not feel the weight of the Ham- 
. wer (as Smiths ſay when it will not batter under the 
Hammer ) and if it be too hot it will Red-ſear, that 
1s, break| or crack -under- the Hammer 'while it is 
working |between Hot and Cold. Ss 98 Fo 


ſeveral Heats Smiths take of their Tron. -.. - 
are ſeveral degrees -of- Heats Smiths take 
.$. of their Iron, each, according to . the purpoſe 
_ of their work : as firſt, a |Blood-red Heat. Secondly, 
a'White Flame Heat. Thudly, a Sparkling or Welding 
Heat. «||. The 
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| Numb. 1. 0 
;* The Blood-red Heat is uſed when-your Iron hath 
already -its form and ſize, as ſometimes fquare Bars 
and Iron Plates, &c. have, but may -want a little 
| hammering to ſmooth it. Uſe then the Face of your 
Hand-hammer, and with light flat blows hammer 
. down the irregular riſingsinto the Body of your Iron, 
till it be ſmooth enough for the File. And Note, 
That it behoves a good Workman to hammer | his 
work as true as he can ; for one quarter of -an hour 
ſpent at, the Forge-may ſave him an hours work at 
the Vice. + TD Ie 
The Flame or White Heat is uſed when your Iron 
hath not its Form or Size, but muſt be forged into 
both 3 and then you muſt take-a piece. of Iron thick 
. enough, and . with the Per of your Hammer, (or 
. ſometimes m__—_— to the ſize of your work, uſe 
two or three pair of Hands with Sledges to) batter it 
out, or as Workmen call it, to Tew or draw it ont, 
till it comes to its, breadth, and pretty neer itsſhape : 
And fo by ſeveral Heats, if your work require them, 
frame it into Form and Sizez then with the Face of 
your Hammer, ſmooth your work from the dents the 
Pen madc, as you did with a Blood-red Heat. 
A Sparkling or Weldirig Heat is only uſed when 
. you double-up your Tron (as Smiths call it) to make 
it thick enough for -your purpoſe, and ſo weld or 
. work in the doubling into one another, and make it 
become one entire lump 3 or it 1s uſed when you 
.joyn ſeveral Bars of Iron together 'to make them 
.thick: enough for your purpoſe, and work them in- 
'to one Bar; or elſe it is uſed when you are to joyn 
.or weld two ' pieces of Iron together end to end to 
make, theni long enough: but 1n this caſe you-muſt 
_be  very.-quick /at-. the ge) for when your __ 
x Fe Fe | Ends . 
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ends are throughout of a good Heat, and tliat the 
inſide of the Iron be almoſt ready 'to'run: as well as 
the ontſide, 'you muſtivery IT them both 
out of the Fire together, and (after 'you have with 
the edge of your Hammer ſcraped off ſuch Scales or 
dirt as may hinder their incorporating ) with your 
utmoſt diligence clap your right hand piece upon 
your left hand piece, and [with all ſpeed (leaft you 
loſe ſome part of your good Heat) fall tohammering 
© them together,and work them ſoundly intoone ano- 
ther : and this if your Bars belarge will require ano- 
ther or ſometimes two or three pair of hands beſides 
your own to do; but if it be not 'throughly ' welded 
at the firſt Heat, you'muſt reitterate your Heats ſo 
oft till they be throughly welded; then with a Flame 
Heat (as before) ſhape it, atid afterwards fmooth it 
with a Blood'red Heat. To make your Iron come the 
ſooner'to a Welding Heat, 'you thiuſt now 'anul then 
with your Hearth-ſtaf ſtir up the'Fire and'throw out 
thoſe Cinders'the Iron'may have run'upon, for they 
'will never burn well, butſpoil'the'reſt of the Coaks, 
and take a little white'Satid between'your Fingerand 
your Thunb and'throw upon'the heating Tron, then 
with your Slice quickly-clap the outfideof your Fire 
down-again, and with 'your 'Waſher dipt *in Water 
damp the outſide-of the'Fire to'keep the Heat'in. 
But you'miiſt take ſpecial -care'that your Iron bur 
mot in the Fire, that is, that'it do not ## or (melt, 
for then your Irdn will be'fo brittle "thatiit will not 
-endure Forging without breaking, and ſfo'hard, that 
a Fike will not touch'it.  - | 
'Some Smiths uſe toſttew-a littlewhite Sarid upon the 
Faceof the Anvilalfo,when'they aretohattimier upon a 
'awelding Heat; /fortheyfay it mikestheTron meld orin- 
corporate the better. | If 
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If through- miſtake or ill management: your Iron be 

too thin, ' or too-narrow towards one of the ends; then- 

if you have ſubſtance enough (and-yet not too long) 

you may Up-ſet it, that is, take a Flame Heat, and fer 

the heated end upright upon the A-vil,and hammerup- 

on the cold end till the Heatedend be beat or »p-ſet into 

the Body of your Work. But if- it be a long: piece of 

| work, and you fear its length may wrong the-middle, 

| you muſt hold'it in your lefthand, and lay-it-flat-on the 

| Amoil; but fo asthe heated end: intended: to be »p-ſet 

| may lie a little over the further fide off the Avvil, and: 

| then with your Hand-Hammer in-your. right- hand beat 

. upon the heated end of your work, minding that every 

| ſtroak you, take you: hold 'your-work Wy againſt: the 

| Face of the Hammer. Afterwards ſmooth it again witha 

Blood-r ed heat, | 

' If you are to Forgea Sholder on one or each fide of: 

_ your work,lay the ſhank of yourIron at theplace where: 

_ your Sholder muſt be on the edge of your Az} (that: 

. edge whichis moſtconvenient to your hand) and if more 

| Sholders be to be made, turn them all ſucceflively, and 

Hammer your Iron fo, as that the ſhank of the Iron that 

| Hes on the flat of the A271 feel as well-the weight-of 

your blows as the Sholder at the edge of the Anil: 

' for ſhould you lay your blows on the edge of the Aoil 

only, it would inſtead of flatting the ſhank tomake the 

Skolder, cutyour work through. 

Your work will ſometimes require to have holespunch- 
.cd in it at the Forge, you muſt then make a Steel Punch - 
to the ſizeof the hole you are to ſtrike, and harden the 
point of it without RO becauſe the heat of the 
Iron will ſoften it faſt enough, and'ſometimes too faſts 
but then you muſt. re-bardenit : then taking a Blood-heat 
of your Iron, or if it be very. large almoſta Flame cad 

2 ay 
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lay it upon your Azvil, and with your left hand: place 
the point of the Punch where the hole muſt be, and. 
with the Hand-bammer in' your right hand punch. the 
hole: or if your work be heavy, you may hold itin your 
Ieft hand, ' and with your Punch fixed at the end of a: - 
_ Hoop-ſtick, or ſome ſuch Wood, hold the ſtick in your 
right hand, and place the point of your Puzch on the 
work where the-hole muſt be, and let another man ſtrike 
till your Punch come pretty near the bottom of your 
work; which when it does,the ſides of your work round: 
about the hole will riſe from the Face of the Avi and 
your Punch will print a bunching mark upon the. hole 
of a Bolſter, that is a thick Iron with a holein it, and 
placing your Puxch as. before ſtrike it through. But 
you muſt note, that as oft as you ſee your Punch heat 
or change colour, you take it out of the hole and pop 
it into water to reharden it, or elſe it will batteyin the 
hole you intend to (ſtrike, and not only (poil it ſelf, but 
the work too, by running afide in the work. Having 
punched it through on the one ſide, turn the other ſide 
of your work, and with your Hammer ſet it flat and 
ſtraight, and with a Blood Heat. punch it through on the ' 
other fide alſo : So ſhall that hole be fit for the File, if 
the curioſity of your purpolſed work cannot allow it to 
paſs without filing. When your work is Forged do not 
quench it in water to cool it; but throw it down upon 
the Floor or Hearth to cool of it ſelf, for the quenching it 
in water will harden it: as I ſhall ſhortly ſhew you when 
I come to the tempering of Steel. 


Of Brazing and Soldering. 


| "4 Ou may have occaſion ſometimes to Braze or Solder 
a piece of work; but this is uſed by Smiths only 


when their work is ſo thin or ſmall that it will not en- 
| | dure - 


as 
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endure W#ding. "To do this take ſmall pieces of Braſs and lay them 
on the place that muſt be Brazcd, and Strew a little Glaſs beaten to 
powder on it to. make it run the ſooner, and give it a Heat in the 
Forge.till (by ſometimes drawing it a little way out of the Fire) you - 
ſce the Braſs run. But if your work be ſo ſmall or thin that you may 
tear the Iron will run as ſoon as the braſs,and ſo.you looſe your work 
in the Fire, then you muſt make a-Loam: of three parts Clay and one 
part Horſe-dung, and after they-are wrought and mingled very well. 
together in your hands wrap your work with the Braſs and a little 
beaten Glaſs upon the place to be brazed cloſe in the Loam, and lay- 
ing it a while upon the Hearth of the Forge to dry,put the Lump in- 
to the Fire and blow the Bellows to it, till you perceive it have a full-: 
Heat.that is,till the Lump look like a well burnt Coal of Fire : Then 
take it out of the Fire, and let it Cool. Afterwards break it up and 
take out your work. | 

Thus muchof Forging in general. Tt remains now that you know 

- what Sorts of Iron are fitteſt for the ſeveral uſes you may have oc- 

calion to apply them to. 


Of ſeveral ſorts of Iron, and their proper uſes. 
IP is not -my purpoſe in this place to tell you how Iron is made, I : 
ſhalt defer that till I come to treat of Mettals and their Refinings. 
Let it at preſent ſatisfie thoſe that know it not, that Iron is by a vio- 
lent . Fire melted 'out of hard ſtones called Tron-ſftones of theſe Tron- 
{tones many Countries have great plenty.But becauſe it waſts ſuch great 
- quantities of Wood to draw the Iron from them it will not in many 
places quit coft to uſe them. In moſt parts of England we have abun- 
dance of theſe Tron-ftones, But our Eoglith Iron is generally a courſe 
ſort of Iron. hard and brittle.fit for Fire-bars and other ſuch courſe 
uſes :' Unleſs it be about the Forreſt of Dean,and ſome few places more, 
where the Iron proves very good: | Sg 

Swediſh Fron is of all ſorts the beſt we uſe in England: It is a fine 
tough ſort of Iron,will beſt endure the Hammer,and is Softelt to file 3 
and therefore moſt coveted by Work-men to work upon. 

Spaniſh Iron would be as good as Swediſh Iron were it not ſubject 
toRed-ſear,(as, Work-men phraſe it)that isto crack betwixt hot and 
cold. Therefore when it falls under your hands you muſt tend it- 
more carneſtly at the Forge. But though it be a good tough ſoft - 
Iron, yet for many uſes Work-men will refuſe it,becauſe it is {o- a: 

| 'G3 | an 
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and un-evenly wrought in the Bars that- it coſts, them a great-deal. 
of labour to ſmooth it 3 But-it is good forall great works that-re- : 
quire Welding, as the Bodies of Anvils, Sledges, large Bell-clappers, 
large  Peftles for Mortars, and all thick, ſtrong Bars, &c. But-it-is 
particularly. choſen by Anchar Smiths,- becauſe it abides. the Heat 
better than other Iron, and when it is well wrought is tougheſt; 

There is ſome Iron comes from Helland ( though in no great 
quantity) but is rade in Germany. This Iron is called Dort Squares, 
only becauſe it comes tous. from thence, and is wrought into ſquare 
Bars three quarters of an inch fquare, It is a bad courſe Iron and- 
only fit for ſleight| uſes, as Window-Bars, Brewers-Bars, Fixe- 
Bars, &c. eg 

There is another ſort of Iron uſed for making of Wyer, which 
of all other ſorts is the ſofteſt and tougheſt But this ſort.is-not 
peculiar to any Countrey, but is indifferently made where any Iron - 
is made, though ofithe worſt ſort, for it is the. firſt Iron. that runs 
from the Stone when it is melting, and is only preſerved-for. the 
making of Wyer. | By what hath been faid,_ you may ſee that the 
ſofteſt and tougheſt Iron is the beſt : Therefore when you chooſe 
Iron, chooſe ſuch as bows oftneſt- before it break, which is an ar- 


gument of Toughneſs; And ſee it break ſound within, be gray. of 
colour like breken Lead, and free from ſuch gliſtering ſpecks you 
ſee in broken Antimony,having no flaws. or deviſions in it, for theſe 
are arguments that it is ſound and well wrought at the Mill. 


T He ſeveral ſorts of Files that are in common uſe are the Square, 
the Flat, the Three Square, the Half Round;the Round, the Thin 
File, &c. All theſe ſhapes.you muſt haye of ſeveral ſizes and of (e- 
veral-Cnts. You mult have them of ſeveral ſizes, as well becauſe 
you may have ſeveral ſizes of work, as for that it ſometimes falls 
out that one piece of work may have many parts in it joyned and 
fitted to one another, ſome of them great, and others {mall : And 
you muſt have them of ſeveral Cxts, becauſe the Rowgh.Tootb'd File 
cuts faſter. than the Baſtard Tooth 'd File, the - Baſtard Tooth'd File © 
; faſter than the Fine Tooth'd File, the Fine Tooth'd File faſter than the 
Smooth Tooth'd File. | 
The Roxgh or Courſe Tooth'd File (which if it be large is called 


a Rubber) is to take out the unevenneſs in your work which the 
Hammer 
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- Himtmer made in the Forging : the Baftard Tooth'd File is to take 
out of your work the deep cuts or file ftroaks the Roxgh File made : 
the Fine TootÞ#d fileis to take out the cuts or file ſtroaks the Baſtard 
file "made: -and the Smooth file 1s to take out thoſe cuts or file- 
ſiroaks that the fine file made. | 
Thus you ſee how the files of ſeveral cats ſucceed one another till 
your work is ſo ſmooth as iti can 'be filed. You may make it yet 
{moother with Emerick, Tripoli, &c. But of that in its proper place, 
becauſe it ſuits not wirh this Section of Filing. | 
You mult take care when you uſe the Rowgh file, that you go ve- 
ry lightly over thoſe dents the Hammer made in your work, unleſs 
your work be Forged fomewhat of the ſtrongeſt, for the dents be- 
ing irregularities in your work, 'if you ſhould file away as'much in 
then as you do off the eminencies or rifings, your work, whether 
it be ſtraight or circular, would be as irregular as'it was before you 
filed-it : And when you file upon the prominent or riling parts of _ 
your 'work with your courſe cxt File, you'muſt alſo take care that = 
you hle them-not'more away than you 'need, for you may eaſily be 
deceived, becauſe the courſe File cuts deep,and makes deep ſcratches 
in the'work; and' before you can take out thoſe deep ſcratches with 
your finer cut Files, thoſe places *'where the Riſings were when 
your work was forged may become dents to your Hammer dents : 
Therefore file not thoſe Riſings quite ſo low as the dents the Ham- 
mer' made,but only ſo low as that the ſcratches the'Rowgh file makes 
may lie as low-or deep in your work'as' the Hammer dents do for 
then, when you come 'with your '{moother Cut Files after your 
rough File the'(cratches of your /0ugh File, and your Hammer ftroaks 
- or dents may 'both*come out together. But'to do'this with-greater 
certainty,hold your File {o that you'may-keep ſo much of the length 
of your'File as'you can to rub range or (as 'near range as you can.) 
upon the length of your work + for {5 ſhall the File enter upon the 
ſecond Riſing on your work before it go off the firſt, and will ſlip 
over and not touch the dent or hollow between. the two Riſings, 
till your Rifings are brought into a ſtraight line with your hollow 
dent. But-of this more ſhall be {aid when 1 come to the Practice of 
Filing upon ſeveral particular'ſorts of work. ',.* 7 
If it be a Squar&Bar ofſixch Hke you fre to file uponall its angles | 
. or edges rmult be left very ſharp and ſtraight. Therefore your Vice 
being well ſet up,according to foregoing Dire&ions,you mult in ”_=—_ 
| bg 


*%, ” 
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' filing a thwart over the Chaps of the Vice be ſure to carry both your 
hands you hold the file in truly Horizontal or flat over the work, for 
ſhould you let either cf your hands mount, the other would dip.and 
the edge of that Square it dips upon would be taken off: And (hould 
you let your hand move never ſo little circularly both the edges you 
file upon would be taken off, and the Middle of your intended flat 
would be left with a Riſing on it, But this Hand-craft you mult at- 
tain to by Practice, For it is the greateſt Curioſity in tiling, 
If it bea round Piece or Rod of Iron you are to file upon, what you 
| were forbid upon {quareWork you mult perform on the Round, for, 
you mult dip your Handle-hand, and mount yourend hand a little, 
and laying pretty near the end of your File to the work, tile circu- 
larly upon the work, -by mounting your Handle-hand by degrees, 
and diping your end-hand, in ſuch manner, as when the Middle | 
of your File comes about the top of your Work,your File may be fiat 
uponit.and as you continue your ſtroak forwards ſtill keep your hands 
moving circularly till you have finiſhed your” full iroak, that 1s, a 
ſtroak the whale length of the File. By this manner of circular fling, 
- you keep your Piece or Rod round : ' But ſhould you hle flat upon the 
top of your work, ſo many times as you ſhall remove or turn your 
work in the Vice, So many flats or ſquares you would have in your | 
work 3 which is contrary to your purpoſe. | 
When you thruſt your file forwards lean heavy upon it, Becauſe 
the Teeth of the File axe made to cut forwards : But when you draw 
your file back to recover an other thru, lift or bear the File lightly ' 
juſt above the work; for it cuts not coming back. 7 
Thus much of filing in general. In my next Moneths Exerciſe I - 
ſhall reduce theſe Notions to particularPradctice 3 and ſhew the mak- | 
ing of Hindges, Locks, Jacks, Screws, 8c, Which kill if you 
can by Practice attain to, you may reckon your ſelf able to make all 
ſorts of Smiths work whatſoever. 
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"The Doctrine of Handy -Works.. 


viz. Hinges, Locks, AG crews i Iays ſmall and great. 


of Hi inges. 


FN Fig. 1. A -the Til, B:the Groſs, CD DDDE: the 
'Jojnt, -DDDD the.P3»-hole: when the Foymeart Com 
-the-Ta#/ is pin'd.into.the Joxnr-at E inthe Greſs,the 

whole Hinge iscalled a Crofs Garner. 

Hinges, if they be ſmall (as-for Cup-board- doors, 
Boxes, Yarecur out of cold Plate Iron withthe® Cold Ghif- 
ſehbur you muſt mark the out; lines of your intended Hinge, 

AS fig. 1I,.-the Groſs Garnet, - either with Chalk, : Or Elle, 4 
upon-the Plate-with'the corner of the Co/d Chi «, or any 
other hardaed Steel that will ſeratch-a bright roke upon 

the Plate : -And then laying the Plate flat upon ithe .Jzwil % 

if the Plate be large, or upon the Þ Szake it.the .Plate be .-** "> x 
ſmall, take the vo/d Chiſſel in your left hand, ,and ſet the 
eJge-of it upon that mark or-rafe, and with "the Hend 
Hammer in-your right-hand ftrjke upon the, head of 'the 
cold Chiſſel, till =” cut, or rather punch the :edge. of :the 

cold I ns hrough the .Plate in that place: Liay al- 

moſt through, becauſe. > Thould. ou-ſtrike it-quite. through, 
the edge 0 of the cold Chiſſet, would. be.in dagger of. battering, 
or elſe breaking; -for-the Face of the dnvil is hardned Steel, 
and 4light.blow agaiaſt -its Face would wrong. the.cdge of 

the cold Ghifſel:. belides, -it ſometimes: happens thatthe , 4»- 

wil or Shake is not all overſo.hard. D it ſhould, be, and; oy 
F 


- and avable the 
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the cold Chiſſe/ would-cut the Face of the Anuil or Stake, 


and conſequently. ſpoil it :. Therefore when the edge of the 


cold Chiſſel comes pretty near the bottom of the Plate,” you 


muſt Jay but light blows upon the cold Chiſſe!: and yet you 
muſt ſtrike the edge of the co/d Chiſſel ſo near through the 


bottom of the Plate, that you may break the remaining ſub-_ 
ſtance aſunder with your fingers, or witha pair of Plyers, . 
or: ſometimes by.piachiog the Plate in.the Yice with: che | 
Cut place cloſe to the Superficies of the Chaps of tie Vice; 


and-then with your.Fingers and Thumb or your whote 
hand wriggle it quite alunder. Burt having cut one breadth 
of the cold Chiſſe/ remove the edge of it forward in the race 
and cut. another breadth, and: ſo move. ir ſucceſſively till 
your whole intended ſhape be cut out of the Phate. - .* 

When you-cut out an. Hirge you muſt leave on the 


length of the Plate A B in this Figure, Plate enough to lap 


'aver.for- the Font ; I mean to turn or double about a round 
Pin,. fobigas you intend the Pin of your Hinge ſhall be, 
and allo Plate enough toweld up on the inſide of the Hinge 


below the Pz-hole of the Foynt,that the Font may be ſtrong, 


The ſize or diameter of the Pin-hole ought to- be about 
twice the thickneſs of the Plate- you make the Hinge of; 
therefore lay a wyre of ſucha diameter towards the end B; 
on theTazt-piece 4 13-  ORD-* 
a-thwart the 
Plate as CD, 


mT fo HB 
B, over the wyre-to lap over-it-and reach as far-as it can 


upon the end A+ then haminer*the Plate that is lap'd over. 


the wyre cloſe to the wyre, to make' the Pix-hole round: 


| but if your Plate be thick itawill require the taking of an. 


Heat to make it Hammer the cloſgs to the wyre, and con- 
Oey make the Pir-hole the rounder : your work may 


ſometimes require to be ſcrewed-into the Fice with the . 
Z -.' doubled. 


> 
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doubled end upwards,- and. the bottom ſide of the wyre : 
cloſe- againſt the Cheps of the Vice, and then to Hammer , 

_ upon the very top of :the Piz-hole,: to: round-it at the end : 
alſo: when you have-made the Pz#-hole round in the inſide, 
take the Pix CD out of the Pix-hole, and put the Foynr 
end of the Hinge into the fire to take a welding heat ; which 
when it hath, ſnatch it quickly out of the fire and Hammer, 
or weld the end B upon. the Tail piece A till they be tncor-. 
porate together. Bur. you muſt haye a care that you Hammer. 
not upon the plate of the Pir-bole, leſt you ſtop it up or 
batter it: when it is well welded you mult again put inthe” 


cauſe you may perhaps have Hammer'd either ypon:it;or too: 
near it, and ſo have ſomewhat cloſed it ) nad force it; 
in with your Hammer; andif itrequire take a Bload hear or 
2 Flame heat .of the Foynt end, :and then force the Pin into 
the -Pin-hole till you fodthe Pir-hole is again round. within, 
and that the, Piz or wyre turn evenly about-within-it.. - |; -: 
Afterwards witha' Paxch; of hardaed Steel ( as you were 
taught Numb. l. fol. 11, 12%.') panch the Nail holes in the 
Plate< or if your' plate be very thin, you may punch them 
with'a c rold Punch... Aﬀter all, ſmoothit as well as you can 
with.your Hapd hammer: Take a Blood-red heat if your work 
require it. ;. if-not, f-o9h. it cold ; fo ſhall the Tail prece be 
fit for rhe File. . Double and weld the Croſs piece as you did 
the Tazl piece, | * 
-Having Forg' 


Forg dyour. Hinge fix forthe File, yori mult pro- 
ceed to makethe ;Forur, > notch in, the middle 


of the Pin-hole between D D on 'the Croſs as at Egzand you 

muſt cut down the ends oþ the Pi-hole on the Tail piore as 

at D D till the Fay»? at C' fig exictly intothe _ 

Croſs, and- that when the Pip is-pgt + nto-the Pin-hole DD | 

onthe Groſs, the. Clair in Mibpiece may allo.receive 
D 


1n the 


the Pin: then by holding the Til. piece in one |, hand andthe. 
Croſs in the other, double. the Til and Croſs rowards one 


ano- 


_ Fin CD, andifit will, not well;go. into the-Pix-hole ( be-, _ 


a4 
” ORs 


ous, 'the true ſquare filing the upper fide as you were taught 


anorher'totry if they moveeventy-and ſmoothly without 


ſhaking on the Piz, which if they: do; the Tread, if 


they do not;you: muſt examine where thefs 
the Piz:out, mend! the fault in-the-Fognry” tw 60 
- Then File downallthe irregularities the co/d Chiſſel made: 
on-the-edpes of your work, and! ( if the curiofity of your: 
work require it) Fi/ alſo-theouter flat of your work. Bur 
Smirhs that: make quantities of Hinges 'do;broghten them (as 
they call it) yet: they ſeldom File themy bur grinde them ona! 
grinde-ſtone tilt they become -5righe, &c. 
Having finiſhed the Foy» put the Pinin-again-: butrake 


Is, and traking- 


.  careitbea little longer than the depth of rhe-Joyne, becauſe 
you muſt: barter' the ends of the /P- aver the'inner edges 


of the Pin hole, thar -the P in : y not drop-out: when E4-- 
ther end of the Croſs is turned upwards. '- [24.5 


_ * * The chiefeſt curioſity in: the making thefe- and ( indeed 


all other Hinges is (1) That the Piy-hole be exactly round 
and not too wide for the Pir. '(z) That the Foynts are let 
exactly into- 'one another, that they-' hays. nd play. 
between them, leſt they ſhake upwards or downwards; 
nor yet are forced too hard into one another, leſt when they 
are nailed on-the door-the Foxn? be in danger: of breaking; 
(3. Thar the Groſs and the Tei lye onthe under ide exaaly 

Bat, for ſhould they warp'out of flat when they are- nailed 
on, the nails would draw-the Former awry,and not only make 
it move hard and unevenly, but by oft opening and ſhutting - 
break the Joynr. (4.) If your work be intended to'be 'curi- 


[Namb. lk. fol:14,15,16. is a preatOrriament; 
oy Ro call all 'Chiſfels they uſe upon cold-Iron, cold 
Cbs, --. © | ES IE -- 4 "We : ' / ' : 1% 
+-'b. The Srote is a fmalt Awvil which either ſtands upon 
| broad Iron'foor &r Bafis.on- the work-bexch, toremove 
- as occalionoffers;”or- elle it: hath aftrong Tron ſpite 
- - * atthe bottom, 'which Iron pike is letinto Gros certaif 
bf, | _ | place 


*—— + 


and othe 


Namb. Hl. '--" uk 
place of the work-bench not-to be removed. 'Its office is 
to ſet {mall cold work ſtraight upon, or to cut or punctr 
upon with the cold Ghiſſeor cold Punch, © © 

Smiths call all. P#zches they uſe upon cold Iron cold 
If the Hinge you are to make be large, andplate Iron is 


- not ſtrong enough for. it, you muſt Forge it out 'of fat 


bar iron, as you were taught Numb. I. fol. $. to}, 

'The manner of working dufrails, and. fide-hinges, +6. 
is( the ſhape conſidered ) . in all reſpes the ſame I have 
here ſhewed-you in Crof-Garpers:.. But intheſe or others 
you may if your work 9” curiofity, inſtead of- doubling 
for the Joyze, Forge:the-Konnd for the Foynr of full: Iron, 
and afterwards dri4 a hole through it, for' the | Pix-hole ;: 
and by curious filing. work thera '{o true into one another, 


. that both ſides of the Hzxugeſhall ſeem bur one piece : as I ſhall: 


ſhew.more atlarge, when Icome to the making Compaſſes, 
r Joynts for Mathematical Inſt Uments. - '* 


en. 2 £ 4 


15-508: Of Locks and Keys.. 


-A S there ars Locksfor ſeveral purpoſes, as Spcer-door 


Locks,” called-Stock-locks, . Chamber-aoor: Lacks, called: 
Spring-locks, Cupboard: Locks, | Cheſt. Locks, Trunk Locks, 


Pad-locks,&+c. So are there ſeveral Inventions in Locks, L 


mean in the making and I Wards or Guards. 
But theſe. contrivances-being almoft innumerable, accord- 
ing to the various-fancies of men, ſhall be: referred to ano- 
ther time-to diſcourſe : And I: fhall. now ſhew you 'the 
working of a Spring-leck, -which when'you know how to 
do, your Fancy may play. with inventions asyou belt like. 
_ IaFz:2.AAAA-the Mainpizie, BC the Key-hole, 
-E DE : the Top hoop, : E E Crofs wards, :F the Bok, Gthe 
+ Bolt toe, or. Folt: Nab; H the Draw-back fpring, '1 the Tum- 
' bler, Kthe Pinef the Tumbler; LI:the Staples. * *, 
In Fig.3. AAAA AS 5 B the Pix, 'DCD the 


-— 


2:2 Namb. FE . _- | 
Main-ward, DD Croſs wards, E the Step nurd, or Dap- 
In Fiz.' 4. A the Pinhole; B the Step or Dap word, C | 
the Heok-ward, D the Mziddie or Main-Cne-werd; E Ethe: 
 Croſs-ward, F the Main-ward, . GG Crofs-ward, H. the: 
Shenk, L,the Pot or Brad, K the Baw-mara,-L the. Bow, 
BCDEKEFCC he Br: ef nuns fins 
Firſt, cut. out of an Iron plate with a G/d. Chifſel the: 
ſize and ſhape of the Mair-plate,. as you. were taught ito- 
cut the Croſs and Taikpiece of the arofs garnet : then: oon- 
fider what depth: you. intend the Bir of. the K ey ſhall have, 
and ſetthat depth off on the. Maiz-place by leaving. about: 
half an. inch of plate between the bottom of the Key- 
hole, and the lower edge of the eMainplate, as it. © (or 
more or leſs according to: the ſize of the: Lock.) Them 


meaſure with a pair of Compsſſer between the bottom of. © 


- the Bit and the Centre of your Key (or your _ intended: 
Key ) and ſet thatdiftance off from C to. B near the mid-. 
dle between the two. ends of the Maiz-plate, and: with- 
the 2 pn, mar _— there a mark t0- ada foot of 
your Congpaſſes in, t opening your Cawpaſſes to the. 
ge the Bze of your ;ncoatded Mop, as t0.D, deſcribe- 
the archE DE for the true place the Top-hoop muſt- ſtand: 


Then cut out another piece of plate as: AAAA in fie. 3:: 
for a cover-plate with two. pieces one on cach fide long: 
enough to make S:ods of to tura downwards,. and ther 
- eutward: again as FFGG. that the cover-plate may ſtand 
off the Main-plete the breadth of the- Bir of the Key+ 
_ and atthe two-ends of theſe Stwds punch holes as GG to rives: 
- the cover-plate upon: the. eMain-plate. In the middle of 
this. Plate make the Centre, as at B then open your: Cos 
paſſes to.three quarters the length: of the Brr,. and half the- 
diameter of the /baxk of the Key, and placing one foot in. - 
the poior B, deſcribe withthe other. foo; thearch DCD for 

-.-. the. 


CI 


thetrneplace of the Mzis-ward, then ſeryour. 


2 little more; than half the diameter of the bzx#, and place. 
one foot ( as. before) 1n_ the centre B, and with-the other 
Foot deſcribe theiſmall arch E for the true place the fep-ward, 
or (as ſame call it ) the Dep-ward muſt ſtand : So haveyou 
thetrue places of all the wards for an. ordinary Spring-bck : © 
,you may ( if the depth of your Bit-will bear it ) put moze 
wards into- your. plates. But you muſt note, that the more- 
wards you put in, the weaker you make your Key: becaulc * 
that to-every. ward. an: the- Plates you muſt- make. a {lit or 
ward in.the Bit of the Key ; and the more wards youmake, 
the weaker the Iron of the Bi will be ; and then if the 
Bols ſhoot not eaſily backwards or farwards the Bir may 
be in danger of breaking... 3.4... 
Having marked on Fog Plates the places of all your 
wards you muſt take thin Tron plate,and-with Hammering 
and Filing make them both Þ Hammer-hard, and of equal 
thickne(s all the'way. Theo fe one edge veryfiraightby + 
Jayinga freight raler juit within the edge of it, and draw- 
_ ingor raceing with.a poiatothardned Steel a bright line by 
the (ide.of the Raler: fale away the edge of the Plate tothat 
line, thendraw ( 2s before.) another ſtraight line parallel 
tothe firſt traight line, 'dr which is all one, parallel to the 
filed edge,juſt of the breadth, you intend the wards (ball be, 
and file1r as before,. only, you muſt leave two, or fome- 
times three $r«ds.upon this Plate, one near each cad, and 
the other in the: middle, to. river, into the eMain-plaze, to 
keep the, ward faxt in ts place. Therefore you mnſt take 
care when you ele& this thin piece of Plate, thatit be broad 
enough for the ward and thele Szxds:too.' Then laying the 
Plate-athwart the Peke of the Bickery hold your hand even 
en ele Herman rH oe 
omewhat by the lide ofthe Pike,: and by degrees you may 
( withcaretaken) bring itunto Canis form, juſt of the 
ſize of that Circle you wecried RAR eMain-plate ahve wa 
© . 2 " r- G a W 


: c . b” a & 
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Compaſſes to 
. 


' when you have done, youmuſt appl 


ele you deſcribed on the eMazn-plare, ſetting it in the poſition 


you intend it ſhallbe fixed; and marking with a Steel' point 


where the ſds ſtand upon that Circle, 1n thoſe marks punch 


[holes to river the ſtuds ts. Work ſoby alt the other wards,” 
' If you have a'Pis to the Lock, Puxch atiolethrough the 


Centre on the cover-plate, ſornewhat ſmallerthan the wyre 


. 


| 'youare to make your-Piy of, eggs oem then fr one: * 


end of the Pin away to a ſhank, which fit theſmatler 
hole ors the Plate; and the whole thickneſs of the Py-will 
be a ſbolder, which will keep the Piz ſteddy in the cenrre-. 
hole of the Plate, when the Pin is rivertedinto- the Plate. 
But becauſe there -is ſome skill to be uſed in Riverting, & 


hall before 1 proceed any further teach you © _ 
| The mannev of Rivetting. ; 


_ * other Iron may be clinched cloſe and. fixed between tlic bat- 
tering at the end of the ſbazk and the ſbolder. Sothat 


When you river a Pix into a hole, your Pin muſt have a- 


ſholder to-it thicker than the hole is 'wide, that the ſbo/der 


_ not through the hole as well as the ſpat: But the ſbaxk- 
of t 


he- Pin muſt be- exactly 'of the ſize of the hole the ſbaxk 
mult be- 7i4verred mnto; and ſomewhat longer than the Plate. 


p this werdto the Clt- - 
ett 


Tvetting is to batter the eces of a ſhank 'over a Plate- 
A_ orother Iron the ſþank is let into; for as the Plite or: 


is thick : file theend'of theſh4vk flar, ſolhall the edges of | 


the end the eafilier batter over the Plate: then put your ſbaxk 
-\to-the hole wherein it 1s to be rivetted, but. be ſure you 


force the/baxk-clofe up to the ſbv/der : thenturn the top of 
| 


' this ſbo/der downwards (Plate and alt) _ your -ſ#ike, but 
'lay it ſo as that'the ſho/der lye ſolid andthe [bank at the ſame 


'rimeſtand dire&ly upright; and” with your-left hand keep 
_ ' your-work' bearing hard upon the flat or face of the feke: 
Then holdiog your. Hewmeriin your right hand, hold the. 


P 


Nawb, It. Le op 
edge of the Farr of it dripping. a flope from, the rig ht hand: 
outwards, &lay pretty light blows upon the edge of the end 
of the ſhankgurnmng with your lefr band your. work round to - 
the face of the Hemmer, till you have battered the edges of 
he ſpank quitexound about: ' Bugthis is ſeldom:done with 
- once turning. your. work about ; therefore you: may. thus: 
work: it round till you find. it is pretty well riverred: then. 
lay heavier blows.upon it, ſomerimes._ with, the face, ſome- 
is barteredeffetually over theplate./ 1... 1. >... 

. One main Conſlideratipn, in Rverring is, that the. Pin you: 
rivet in, ftand upright to the, plate, or otheriron yourimver 
it upon : for if it'do not ſtand\ upright you; will be forced- 
to ſer/it upright after, at 15.75vezre4, lg qr inghe ce, 00 WI 


H odtha Pla qr Aa —Þ 
Jur H14r796r,400 that mayy:1it your Elate be thin, bow 1t,.or 
F it be thick break the ſhank or elle the ſbalder of your rover, 
and ſo you loſe.your labour,and ſometi i] yout I 


d ſoyou la your labour gd oorginy ou jeur work: 
-- Agqther Conlideratioa 15, that, when.you. xezet to». 
any - Plate; and you. fear, it, may afterwards exiſt i D 
ſome foxce:that may. be offered 1t,you mult,to provide agai 
thisdangery file the/b«»k you. intend to _rizer.cither iquare. 
or triangular,. and 'make the hole.in.the Plate.you river: it. 
iotoof.the'ſame fizeand form, and then Pre aa hy ſhant F: 
a5 before, There are. two.ways to.make you: hole . quaze : 
ortriangular; one is -by;filing it,igto theſe forms .whea. ir.is - 
firſt punched.round ; the other by making a P«nch of Steel - 
of the: ſize: and:ſhape of the ſbank, you. are. to. rivet-; and- : 
punching that Punch, into the Plate, make the ſame form-., 4 
 Now:to return where, I.left offs, 'T he: Pzxs or ſhanks of 

theſe werds. muſt be;made of:a long ſquare. forms]. becauſe, 

(.the Plates of theſe.mards.being thin) ſhould you make: 
them;no;broadee-than the Plate-isthick,. the ſus or ſhanks 

; would -bez0p weak to hold. the wards, therefore you. muſt 

.make the.riverring/beuh three or. four times; or . ſometimes + 

. More, as: broad as the. Plate, is; thick, and\then- rivet them 


in, as you were.taught juſt.now. ' Thea 


EE II VET OAT 
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© Thenphice the Crver-plate upon the <Muinplare; fo as 


the Centre of the Cover-plate may > ſand direUMy over and a- 
gatnſt the ceatre of. the Faie-pare mh Taake marks through 


the hole GG,of the ffadrof the cover-pletruponithe main-plate 


andontholſe-marks punch'holes, and fir two pirsinto-therm = 


to faſten'the cover-p/ate ontothe main-plate;but you maſt nor 
yetriver them down till the key-hole be made, becauſe this 
cover-platewoutd thenfſtop theprogreſsof thefile throughthe 
Mmniu-place/Wirenyon have Rs the DALEY ah pon the 
main = and fitted iron with Pins, To, as you may take 
It © put'it -on - =p as your work may require, you 
web ew the key- or rather dril two holes cloſe 
'ONe ter k=epmr jfthe ker-bole- Fills near the wards,” beci 
mar eIRE ſet the wards out of form; and with 
Leys es,H wo holes into one enother tomake the 


hole'bigenough to comeat 'with bigger files, and then file [ 


your # e-hele to your intended wg: ſhape. 
| 7 The 7 1-Hote ek 
| empht, Rank? T:6/:8. and 


before in on Mair-plate on the 'Gover-plate ) which you 


placed the wards at from' the cenrre of the Main and 
cover-plate. But before you file theſe wards toodeep intothe 
Sit of theRey,maketryals,by putting the bit intothe key-hole, | 
. whether the wards in X nat wilagtcewith'the wards on 


ihe Places,-which if they Jo; you ma bolt{y curthem ro. 
the depth of the werds on the Plates ; if nor, you muſt aſter 
"your courfe tifl they do:''bur you mult take great cart'in 
cutting the wards down: ſtrai fe and ſquare-to the fidesiof 
"rhe bir; forif tie benotcur down: ſtraight, the' ward9'gn 
; the Plates witt-not Rallig with the wordrin theb of Ye 
"Key ; and if they be' not ſquare "ottieides of thyhn, "* 

AE 2H 'þ 


| 
| 


*fintthed,. rc _ "Roy," 'asS 'you | 
Key is to Yave "oy 
raged mw the hole in the” middfe'of the' end” of the | 
the werds or flits in the Bi with thin files ac | 
Lee hs ces from the middle of the Pix-lale in the | 
Tr Fiheſ ant" ( whichis the ſine rentre which was made | 


_ Mb, |, © 
bit ;r att only be weaker then-it ned: be, buc it will 
ſhew uahandiomely, :and like a botchtatheeye.: | | 
The Croſs and! Eliat-wards ts: made; or at! leaheatared. my 1 
the Foxgs,whenhe Jean bath a #/pud/or almoſt a Saws beets: 
wo thin Ghuffes as you wy). + Nomb I. fol. 41, 12,.. 
Bus you muſt take care that /ſjel be-neither too thick. 
ar tog broad,for this mibelling of werd-'is only togive.the” - 
thin #/es entrance to. work; which: entrence gn C 
haves you may: cally fe: your: Crofe or Hook wards Wider: 
or deeper as your work may require: But if _ Ghiſſed. 
be too broad or too thick; it willmake the wards an the! Þir 
jour Ro wiliore and then ( as Tfaid bafore,) the Bie.of | 
ww e weaker than i needs to-be.:- 
© the za#dr onthe Plate aad inabe.Riy of: - 
Hiring muſt ak e che: Bok of 'a canfiderabledubſianca,, - 
thick and:{quare end wr a Staple in the: 
frameof chadooethatit ma pho reng enoughto guard; the: 
wholedoor;: Butthe zeſt. of the Bult Bat chat bovweny ahe. 
two Staples onthe Mair-plate may he made; vexy-thin in- 
wards, that is the 'fide that: lies: towards the Miirrplore, 
which becauſe it cannot be feen when the#o# is; fixed upon 
the Plate, Thave made aFigursof is, and turned the ipfide 
to view; asinfi2.4: - Meg ar that the end & hath: 
a conſiderable: ſubſtance. of bay rp pre -the whole -dgaor 
as aforeſaid, and Bis a ſquare fud whichdoth as well keep: 
the outſide flat of the: bolt on the na ſerve _ 2 flud. 
for the fring Bk in fig. '2. to preſs hard againſt, and thoot. 
the Bok forwards: This- Boſe ame von ya, agen _— = 
all its ſides, except the: Topſide, : which 
ſtraight only as far as the (bolder G called theTee both the 
Bott, which riſes asyou ſeein the Figure conſiderably. high 
above the ſtraight on the Top of 4:6 Bo{e:: The office of 
this Na is to receivethe bottom of: the Bit of the key: when: 
in turning itaboutit ſhoots the Bu/t backward orforwards. 
Having barge and fled the m_ — ws hollow: 


fide - 


\ 


:2L- Nirb.:1;" : TI'S. * "PR 
fide of it towards the * Mair-plate,” at that diftance fromthe 
Key-hole, that when the key" is put- into the . key-bole and 
'turned'towards the Bolr, the bottom of the Biz may. fall al- 
moſt torhe bottom of the Nb, 'and ſhoor-the Bolt back fo 
muchas: it needs enter 'the' Staple in'the door frame: | And 
having ſound this true place for the Boſs, you muſt with 
ſquare Sreples,juſt fit tocontain'the Boſe with an cafie play,” 
faſten theſe faples by riverting them. with the. Bo/r.within 
them, one'near the Bo/t end, the: other near the Nb end, 
aSat NN tothe Main-plate. - How © Sq) 
Then pexch a pretty wide hole in the Miin-plate, asat K, 
to receive a ſtrong P:»,and'file-z ſbolder tothe ſhank of the: 
Pin that goes into the-Plate :: This Pix is called. the” Px of 
the Tumbler: The Tumbler is' marked I, : which is a long 
piece of Troa'with around hole at-the.Top to.fic the. Pine 
the: Tambleyiinto, 'that it may move upon: it:as on: a Foyer, 
and it hath an Heobreturning at the other! end' of. it, :to fall 
> into the breech of: tlie Bo/z, and: by the ring H: forces: the 
Bol forwards whenitis ſhotiback withthe key. ; This ſpring: 
is madeof Steel,and afterwards temper'd (as Iſhall ſhew you 
_ _ PR :) . is fixed era = wrmareryplr a Os, ate, 
two ſmall ſ/oaz#s proceeding iitrom that edge:0L the ſor ing: 
ar lies againſt the: Mair plate asat:O'O: Thee hertra 
to be riverred ( as you were taughtevennow:)-o0nh theorther 
fide ofthe Marpiace,! 77 on i GLO biftsugte ts | 
All things being thus fitted ;Panch an hole on each. corner 
of the Mazn-plate for Nails to enter that muſt nail the Lock 
' tothe Door.: Orif you intend to-ſerew your Lock on' the 
Door you muſt make wide holes, ' big enough to receive the 
foank of the Screw. Laſt of all River down your cover-plate 
to the. Main-plare; and file your key, and: poliſh it too if you 
will, ſo ſhall the Lock and key be finiſhed. HIVE Yratlt. 
a A Prick-pwunch is a piece of temper'd Steel with'a round 
point at one end; to-prick a:round mark in Cold iron. - ;. 
b Hammer-hard is when you hardea Iron or Steel with 
"much Hammering oa it. Tc The 
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lay ſo much of this. Bar as you. intend: forithe.length' of the: - 
ſ/vauk, with one ſquare.(ide flat, upon the hither {ide of the: - 
Amvil, and hammer it down. to your intended: thickpeſs:- . 
But have a. care; you . do notfirike. your Ironion-this-lide ' | 
the edge of the 4z»41, leſt. you cut; the Irons. as I. told: your 
Numb. L..fol. 11.: Thus at once.you will. hayetwo: ſides:o6 
jour /baxk, forged ; the. under-{ide made by the 4nvil;;and> 
the upper ſide: beaten flat with the Hoawmer : The Head will - 
be in the Main Rod. of Iron;. then if. your irongfows. cold, 
give it another heat, and lay. one.of,.the-un-wrought ſides 
upon the hither ſide of the 4»v//juſt tothe bed, and: hem- 
mer that down . as-before, ſo.{hall the. two other ſquare. - 
ſides be made:. then-b4wmer down. the corners of ſo muctr - 
of this ſhex&- as, you intend for the ſerew-pin, and round its: - 
as.near as you canwith the hammer ; :{et- then the Gbiſſe/-to > 
the thickneſs you. intend the-#24d ſhall have, -and ftrike is - - 
about half:through, then turn-the. ſides ſucceſſively, and - - 
cut each ſide alſo. half. through till. it be quite cut: off. - - IF * 
the ſbolder be not ſquare enough, hold. it. in, yoursſquare-105'd - 
Toxgs, and take another. hear,. and. with- ſpeed: (leſt your - 
work cool ) fcrew.theſbazk.into the: Fice, ſo as the ſbolder 
may fall lat upon. the. Chaps of the Vice, then hammer upon + 
the head and. ſquare - Hana fides, -do-the-like 
for ſquaring. the other two ſides. This was in-pare taught 
you before,in. A'smb. 1: fol. 1x. bur becauſe the: cutting this - 
iron Rod or bar,. juſt abave the rd makes thehonhantt 
| +75" "WE 
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ht fit ( ſince the 


for that Idid not mention -it there, T hou 


.purpole required it ) to do- it here: The Forging of the 
_ Nats are og before, Numb. 1. fol.11,12. 


Having -Forged- and Filed your ſhank. eo and the 
head either ſquare or round, as Jon tend it ſhall be, file 
alſo the ſerew-pin, from the riſings and Yents Teft at the 


| . Forge; and file it a little tapering towards the end, that 
-1t may enter the foes gn: The Rule how much it muſt 
be tapering is this, conſider how deep the inner g#ooves 
. of theſerew-plate lye in the outer threas, and file the end 
_ -of the ſcrew-pinſo much ſmaller chan the reft of the ſcrew- 
. pim, for the outer #hreds of the ſcrew-plate muſt make the 
Grooves onthe ſcrew-pin, and the Grooves in the: ſerew-plare 
-will make the :hreds on the- ſerew-pin. "Having fitted your 
- "ſelf with a h9/e in your ſcrew-plete (that is ſuch a hoſe whole 
.diameter of the hollow grooves ſhall be equal tothe diameter 
-of the ſerew-pin, but not ſuchan hoſe whoſe diameter ofthe 
outer #hreds ſhall be equal rothe diameter of the ſerew-pir, 
for then the ſerew-plare will indeed rurn about the ſtrew- 
pin, but not cut any grooves or threads in it ) ſcrewthe ſhank 
with the heaxdown-wards in the Vice, foas that the ſcrew- 
pin may ſtand direQly upright, and take the handle of the * 
 ſirew-plare-in your right hand, and lay that hole flat upon = 
the ſerew-piz, and preſs it pretty hard down over it, and 
=rura the ferew-plate evenly about with its handle towards 
you, from the right -towards the 1&fc hand, {ſo ſhall the 
-outer *hreds of the” ſcrew-plate cat” grooves into the ſcrew- 
p*», and rhe ſubſtance of the Iron onthe ſcrew-pin will fill 
up the grooves of the ſcrew-plare, and be a thred upon the 
_ ſerew-pin, But take this-for-caution, thar as I-told you 
you muſt not make your ſcrew-piz too fmall, becauſe the 
ſerew-plare will not then cur it, ſo if you maker too bi 
( if it do eater the ſcrew-plate where 1t- is taper ) it will 
endanger the breaking it, or, -if it do nor break it, yet rhe 
ſerew-plare will after it gers --a little below the © rapering 
| | | 80 


| Numb. He. | - : & 2 of 
go no-further, but work and wear off the: r4red again it * 
made about the-tapering. die a hecns FN | 
. As the bok of the ſcrew-plate multbe fitted: to: the ſerew- 
2in, ſo mult the: ſcrew-r4p, that makes the: Screw in the: 
Nut, be fitted to- the round* hole of the-Nur, but that: Tep 
muſt be of the ſame. ſize of Noun ſcrew-pin too, which you: 
may try by the ſame hole of the: ſcrew-plate you made- the 
ſerew-pin with: Screw the Var: in. the-Vice: directly flat,thar 
the hole may ſtand WPI 206 put. the:ſcrew-24p upright. 
into the hole: thin it your ſcrew-tap have an haxille; turn 
it by the hendle hard round in'the bole, (o-will the ferew- 
tap workit Telf into the bole, and; make grooves jn:it to fit: 
the threds of the. ſerew-pin.. But if the ſcrew-tap\haye.no- | 
handle, then, it bath its upper ,ead-fil Uo bay nar 
the ſcrew-plete : Put that long mg hole aver-the long. 
ſquare on the top of the z«p, and then by turning abour. 
the ſcrew-plate, you will allo turn about the cap inthe hols 
and. make groves and threds in the Net, Ag nod nec | 
But though ſmall Serews are made. with 7 br yet 
great Screws,ſuch as are for Yices, - HutPreſſes,. Printing: 
Preſſes,&c.. are not made with Screwepletes,: but muſi-be: 
cut ourof the main: iron,” with heavy. blows: upon. 8 God: 
| Chiſſel : The manner of making: them 15asfollows.. -4.134 


The Rules and: menner of cutting Worms upon great Screws. 


Je Threds of Scrtws when they. are: bigger. than. cate. 
4. be made in;Screw-plates = hrs Warmes They conſiſt; 
in length, breadth and depth : the length of a Warm begins 
at one endof the Spindle and ends at the other: the breadth- 
of the Worm is. contained between any-twa Grooves onthe 
Spindle, vis, the upper andiunder, Groove of the, Warm in: - 
every part of. the Spzndf :..- The depth: of the. Worm;tig. cut - 
into: the diameter. of the nes viz. the depth betyreens 
; Fi Bhs, - the: 


a_ 


SOT OO 
*he- outſide of the worm and-the” bottotn' of the Grove, - 
- Conſider therefore the diameter of the Spindle, 'and' al- 
' -Jow about one fifth part of it for the breadth of .a Worm and 
_ -*Gryoove together. This fifth part muſt be divided"intorwo 
- parts, but not twoequil parts,the biggeſt part ſor the width 
. «of the :Groove, between Worm and Worm, and the lefler 
- Part'of the breadth of the Worm between. .Groove and 
Groove: *You' ought to: make rhe Groove wider than the 
Worms is broad; becaufe the Worm being .cut- out of the 
Aame intire piece with the Spindle, will be as ſtrong as -the. 
Worm in the Nt, though the Worm on the pindle- be 
:{maller,' for you cannor come atthe Worm in the Nat tocut 
itwith;/e5 as you may theſindtr, and therefore you muſt 
either £47» up arod of iron” to twiſt round about the grooves 
on the ſin#le; and then take it off, and braze it into the - 
Net, orelſe you muſt Caſt a Nut of Braſs upon: the þirdle, 
which will neither way be ſo ſtrong as the Worm cut out 
of the whole Iron;' by ſomuch' as Braſs is a weaker met- 
tal than Iron, and therefore it is that you ought to allow 
the Worm"in the Nut a greater breadth than the Worm ion 
_ the ſpindle; that the __ of both may. as near as. you 
can beequallized: for'both being put to.<qual force oughe 
nel gars 0 ne ene 
- Having conſidered what breadth'the Worm on the ' ſpindle 
| «ſhall have, take a ſmall tbin plate of Braſs or Iron, .and file 
& ſquare notch ar the end of it, juſt ſo wide and fo deep 
as-your Worm is to be broad and deep, and file the (ides of 
the plate that this notch ſtands between juſt: to the” width 
of 'the Groove.” This plate” muſt be gage to file your 
Worm and Groove: to equal bread by: then draw a 
ſtraight and upright line the whole length of the, ſpindle, 
divide from thisline the Circumference of the whole ſpin-. 
ale into eight equal parts, and through thoſe Yivifions draw 
ſevenlines more parallel to. the firſt line's Then open. your 


Compaſſes juſt to the breadth of one Warm and otie Groove, 


aid 


- ahd& Rt off that diſtance ſo:oft as you can, [from the oneend 
- of the fina/ztothe other,(but Ithould firſt have told you 
thatthe ead-of your ſpind/e muſt: be truly ſquare: tothe 
outſide) and with a Prick-punch. make:a mark to every 
_ ſetting off on: that line, : do the like to all the other ſtraight 
upright lines. ' Note that you may chooſe.any of theſe eight 
upri _ lines for the firft,-and make the next towards- your 
. left | and,the ſecond ( but then the firſt muſt ſtand towards 
you) and the next that, the third; and ſoon... And the top 
mark: -of every: one of -thele upright ſtraight lines ſhall 
. - be called the fmt mark, the. next under that the ſecond 
mark, the- third the third. mark, and ſo downwards in 
order and number. - | | TY 
- Having marked one of theſe eight- lines at the top-of the - 
ſpindle to begin the winding' of the Wormat, with a black 
lead Pencil: draw a line from that mark to the ſecond mark 
| onthe next upright line towards the left hand, fromthenoe. 
_ continue drawing on with your Pencil to: the third mark,: 
_ on the third- upright: line, draw on ſtiltothe fourth mark: 
on the fourth upright line, .and - ſo onWyards till you have 
drawn over the eight ſtraight lines, which when you have 
done you. muſt ſtill continue on drawing down-wards. to 
each lower-markon each ſucceſſive upright line.till you have 
drawn your Worm from end:to end; Then examineas wellas 
you can by your Eye, whether the Hormyaou have carried on 
_ from mark tomark; donot break'mto Angles, whichifir do 
aty where.youmuſt-mend it in thatiplace.. : Then with-the 
edge of an half round/file, file a{mallline. in that black lead 
line, and; be ſure that-the; line you-are filing run;exaRtly 
through all che marks that the: black-lead Pencil thould-have 
rvathrov b ( if it. did -not for-want of good .guidance 'of 
hand ) This ſmall line is only for /a guide-to.cut the Groove 
downby :. for-the making /a: Screw; is indeed; nothing. llc 
but the cutting the Groove down, for then:the Worar remains: 
| But you muſt not file in this:i(malkline, but leave- 6.5 
"a 2 gull . 


- 


j4 -...- OE. - 
Therefore to cut down the Groove, 'take a flar fle ſomewhar 


- thinner than you intend the Groove ſhall be' wide; vis. 
about the thickneſs of the breadth of the Worm. The rea- 
ſon why you ſhould nor offer tocutthe Grooves to- their full 
width ar the firſt, is, becauſe your hand may carry the file 
ſomewhar awry, and ſhould your file be as thick as the 
-Groove is wide, you could -not ſmooth the irregularities 
- out without making the #9r#: narrower than you intended 
it : with this file therefore file-in the middle berween'twa.- 
fine lines cut by the 44/f-ronnd file, till you have filed the 
ſpindle from a to end, foſhall the Worms remain. Burt you- 
muſt not expe that though the Groove be cut, itis' there- _ 
fore finiſhed, for you mult now begin to: uſe the thin. 
- plare gage, and try, firft whether the Worm have equal 
breadth all the way : ſecondly, whether the Groove have 
equal breadth atl rhe way: and thirdly, whether the 
Grove have equal depth all the way ; and where ever you. 
find the Worms too broad, you mult file it thinner, and where 
the Groove is not deep enough, ' file it deeper: therefore in 
cutting down the Greove you may obſerve, that if at firſt 
you file the Worms neer [o little roo narrow, or the Groove 
ner {o little roo deep, you ſhall have: all the reſt: of the 
Worm or Growve to file over again, becauſe the whole Worm: 
mpſt be wrought tothe breadth of the ſmalleſt part of it, 
and the whole Groove to the depth'of the deepeſt place all: 


_- the way, eſpecially if the Aer beto be Ceft in Braſs upon 


the ſpind/e ; becauſe the Metal running cloſe to the ſpindle 
whHl bind on thatplace and not come off it: but if the Net 
be not to-be caff in Braſs, bur only hath a Worm braz'd into it; 
this nicenels is not ſo- abloknely- neceſſary, becauſe that 
Worm isfir{t;arnmed up and bowed into- the Grooves of the ( 
ſpinde, and:you may try that before it is braz'd into the 
Nut, andif it gonor well-about, you may mend.-irt either 
by hammering or filme or both... it, 
PEE. The 


P34 


Numb. T1. Wo 
 Themanner of Cafting the Nur upon 'the ſpini2e, T hall 
ſhew-whenI come to the Cafting of Metals, and the manner 

of Brazing hath been taught already, Numb.1. fol.12,13. 

If your ſpindle is to lave three or four Worms. winding 
about it, as Coaing-Profes and Printing-Preſſes have, 
that they may come quickly down, -and fly back of them- 
ſelves, you muſt divide the Circumference into three or | 
four equal parts, and having ftraight upright lines, drawn 
as before, begin a Worm at each of thoſe three or four di- 
viſions on the Circumference, and having conſidered the 
breadth of your Worm, and width of your Groove, meaſure 


that width ſo oft as you can on all the upright lines, and _. 


making marks on thoſe, at each ſetting off draw as before, 
alinefromthe end of the ſpine on the firſt upright line 
to the mark below it, w 
ſecond _ line. from thenceto the third mark on the 
third upright line, and ſoon tothe other end of the ſpindle. 
Having drawn the firſt Worm, work the other Worms as 
this. | | 

Thus much may at preſent ſuffice for great Screws : - 
when 1 come to exerciſe upon Pristize, 1 ſhall be-more 
copious, on Rules fox Printing-Preſſes. Sg 


ich is the ſecond mark on the © 
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MECHANICK EXERCISES, 
EE EAU OR | 
| The Dodrine 6f Handy-HWorks 


Viz. The meking of Jacks, and Bullet Molds , the 

twiſting of Iron, and Caſe hardning it, with the 

of T of ſome Tools not treated of before : Alſo of the 

; ſeveral ſorts of Steel, the manner Softening, Hard- 
ning, and. tempering thems« 


—_—_— 


of Jackse 
" Mig I. is called a Worm-Fack, AB the Fore-fide, A:C 
The Backefide, A A the Top-peece , BC the Lottomes 
peece , altogether the Jack-frame, EE K the Main 
_ - Spindle, NON the 4ain-wherl and Barrel, O the 
Barrel, D the Wind-up-peece, faſtned into the Barrel, FF 
the Worm-wheel-Spindle, G the Worm-wheel, Qthe Worms 
' Nut, HtheWorm, R. the Stud of the Worm-Spindle, D the 
WormAboop, L the Wind-up-peece, Mthe Winch, or Winder, or 
Handle, theIron part is the Winder, the Wood the Han- 
dle, S-che Eye of the Winder, Il the Fly, T the Socket of 
the Fly, V the Struck-wheel, .X the Stayes , or Back-faft- 
mins, « 

Firſt you are to forge the Jack-frame, and on the lefe 
fide of the Fore fide a Shank for the Stud of the Worms Spindle, 
as you were taught, Numb. I. fol. 8, g, To, It, 12. and then 
file it, as you were taught, Numb. I. fol. 14,15, 16. -_ 

The Top and Bottom peeces arelerinto ſquareholes ar the 

A EUR "063 . ends 


Fi 


ends of the Fore and Backſides. Bur you mult Forge the Tip _ 
s'of 


_ 
4 
K. 


k 
« 
Fl 
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Bottom peeces with two ſmall Squares towards the ends (of 
them, and two round ends for Screw pins, be ond thole 
ſquares. The ſmall ſquares arexobe fitred into {quare holes 
in the Fore and: Backſzdes, and the round Screw pii5are to 
make Screws of , to which a ſquare [Nut ito be fered to 


_ draw the Tip and -Zortoms perces Cloſe and tight vp to the 


inſides of the Fire and Baclſider, The manner of filing of 
theſe ſquare ends you were in.part taught, Num.l.fol-t5,16, 
and Nux1,'l: f:1,29,* but another way 1s by trying your work 
with an luitrument called by Work-men a Squares as you 
ſee. deſcrited in this fizure, vb LS Ts 


of the Square and its Hſe. 


The fides ABC are called. the Outer B_—— 


Squar ej: the files DEF the- Inner Square. 8 5 T* 
Tes uſe is thus,if your work(as in this caſe} 

| be anovter ſquare you mult uſe the 2nzer «1. 
coor DEF totryit by 3 applying cirher 1 
the fide ED, or DF (but ſuppoſe the fide \ E] of 
ED)to oneof the ſides of your work(chooſe Ic 
the flatteſt and trueſt wrought) if none of the ſideshe flars 


make one of them flat, as you were taught, Numb.l. fol. 15, 
I6. if then you find the fide DF of your Squzre lye all 
the way even upon the adjoyning fide of your work, you 
may conclude thoſe fides are ſquares but if the adjoyning 


. fide of your work comp!y not all the way with the adjoyn- 


ing fide of the Square, you mult file away your work where. 
the ſquare rides upon 1t till the whole fide be wrought 
to comply with the adjoyning ſide of the Square, that is, 
ti]] both the ſides of your work agree with borh the ſides 
of the Squares when they are applyed to one another; Hg- 
ying tryed ewo ſides ſquare , make a third fide of © your 
work ſquare by applying ore of the ſides'of the Square ro 
We one - 


 Numb;}L[11, "29 
ane of thoſe ſides-of your work; that are already made ſquare "*% 
and (as before) try the' chird untryed (ide, and make thar 
ſquare; and by the ſame fule make the fourth ſide ſquare. 

If the werk you are to file be an hollow ſquare, you wuſt 
apply rhe outer ſquare ABC to it; and try how, when one 
fide of the Square is applyed to one fide of your work, the 
other ſide of your work agrees with the otker ſide of the 
\Square'; which if it do all is well: bur if the Square and 
the work comply not with one another, you mult file your 
'work, where it bears the Square off, But to return where 
] lefr off, Eu | | $358 

Hiving made theſe two ends ſquare, you muſt fit the 
length of chem'ro the thickneſs of the Fore and Backfides in- 
to which they are toenter, but ſo as the ſquares be nor full 
| ſo longas to come quire through the Fore and Back/ider, left 
when the Nuts are ſcrewed on the Screw pins that are at 
the ends of theſe ſquares they' Screw full up to the ſquares 
and bear 4gaiaſt the corners of them, which if they do, the _ 
Nuts will not draw the Fore and Backfides cloſe againſt the 
ſhoulders of the ſquares, on the Top and Bottom preces,; and 
then the whole Fack frame will not ſtand faſt and firm 
together. Do 

Bur, before: you fit this Frame thus together you muſt 
conſider the Diameter of the Main Wheel, that ycu may 
punch round-ho'es in the Fore and Backſ;des to enter the Mair- | 
ſpindle : Therefore open your Compaſs to half the intended © 
Diameter of tre Marr Wheel, and half a quarter or an whole 
quarter of an inch more for play, between the Semi-dia- 
meter of the Hain Wheel, and the npper flat of the Bottom 
prece, and fer that diſtance off from the upper flat of the 
Bottom peeces on the Fore-and Backſides, and with a round 
punch, ſomewhat ſmaller chan the intended fize of the 44411 
Spinale, punch holes ar chat/ſerting off." Your punch muſt 
be ſmaller than the 217 Spindle, becauſe the holes may per- 
haps not beſo exaQly round, cor punched fo truly upright or 
abit perſcaly 


5 
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perfealy ſmooth as they ought tobe, and (hould you make 
the hole ſo wile at firlt as they need tobe, you could nor 
mend chem wirhout making them wider, , Theſe holes muſt 
be punched at the Fire gr. Forge (as Smith s ſay, when they 
take an Heat of their work co punch ic) decaule the Fore and 
Backſizes are to) ſtrong (as Smiths ſay) that is too thick to | 
punch with the Cold punch, The way of - punching them 
you were taught. N4mb. 1. fol, 1,12, Beſides a Cold punch 
is commonly made flat at the botrom, and therefore: does 
not prick an hole, but cut an hole (if the Iron be not too 
| ſtrong) for thar flat botrom and the round upright ſide a+ 
| bour ir meet in an angle or edge at the bottom , which 

edge by the force of an Hammer cuts the lron (if it be 
not too ſtrong )- when it is laid upon a Bolſfter , as it is | 
deſcribed, Numb,l., fol.12. and ſhould you cut out ſo much 
Iron in the Fore and Backſides as would entertain the Adain 
Spindle ( it being thick ) you would make the Fore and 
Backſides roo much : therefore (as I ſaid) rhe: holes muſt 
be pricke in the. Fore and Backſzdes at the Fire-or Forge, 
which with a ſharp pointed pazch is ſooner done 3. nor does 
pricking diminiſh the ſubſtance or ſtrength of the Iron, bur 
makes it ſwell out at the ſides, and retain both ſubſtance and 
ſtrength. The irregularity.or ſwellings out that this punching 
makes on the flats of the Fore and Bazkſidesy you muſt Ham- 
mer down again wich almoſt a Bloodared heat : I ſay almoſt 
' 8 Dloadered heat, becauſe ſhould you take tao great an Heat 
you_may make the Fore/and Backſides ſtretch, and ſo pat the 
whole Fack frame out of order. my oh Fo Fl 

_ Having puncht the holes for the Mair Sprndle, youmult 
punch- the holes in the Fore and Backſies for the Worm Wheel 
Spixdle,, as you puncht th= boles for the Uſain. Spinal : 
But theſe muſt be ſaall holes, to entertain the ſmall: ends 
or P:ns of the Worm wheel Spindle. i thang. wc 

Theſe holes thus puncht may perhapsnot be exaAly round; + 
Or fir to your ſize, nor will they be ſmooth engugh withins | 
| : Eats Bs, herefore . 


<< FA am oc cr. _ 


$4.9 Numb, II I. | | '4r ' 

"Therefote- with a *Square bore-you muſt y open them wider to 
cur fize, and that opezzzg them in the infide will both reund 

and ſmoothen then — © | 

You mult alſo puncha ſquare hole towards the top of the _ 
Fore fide for the Shark of the Worm Loop. 

Then forge and fit in your 44atn wheel Sprnale, and your 
' Worm wheel Spindle, which Spindles mult both be exactly 
- ſtraight berweenthe centers of their ewocnds (unleſs you like 
\ to have moldings for Ornaments on them) and forge a ſquare 
towards the ends of both the Spindlcs to fir into a ſquare hole 
in the middle of the Croſs of their heels, and leave ſubſtarice 
cnough for a ſhoulder teyond the ſquare toſtop the ſavare 
hole in the Croſs of the wheels from ſliding further on the S$pin+ 
dle, and you muſt leave ſubſtance of Iron enough to forge the 
Nut of the V Form wheel near the other end, ' But inthis and 
indeed in all other forging, remember, (as 1 told you Numb. 
1. f.l, 9. ) that ir behoves you to hammer or forge your work 
as true a3 you can, leaſt it coſt you great pains at the Y7ce. 

Then forgethe YYorm Spindle, which is allthe way round 
and ſtraight,unleſs you will have mo{dings'for Ornaments (as 
aforeſaid) uponthe 8hast of it : But you mult be ſure ro forge 
ſubſtance%erough for. the YYormtobe cur out of irs © — 

The 244in and YYorm nheels are forged round and flar. 

The mantier of Forging theſe VVheels (which'in Smiths 
larguage is Turning up the Wheels, is firſt, tro draw- out a 
ſquare Rod (as ycu_ were taught, Numb. I. fol.g. among the 
ſeveral Heats of {rin) ſomewhat thicker than you intend your 
heel tall be, but ir muſt be almoſt as thin on one fide - 
2s you intend the inner edge of the Y4el ſhall be,” and 
the oppoſite to it aboye twice that thickneſs, for the outer 
edge of the Wheel (the reaſon you will find by and by_) 
Having draw® forth your ſquire-Rod to a convenient lenzth 
viz, almoſt threefrimes the Diameter of your intended 
Wheel you muſt take almoſt a Flame Heat, and Hammer 
all along the whole ſepggh vpon the thick edge , ſo will 


you 
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you find the long Rod by this Hammering turn by degrecs 


rounder. and rounder in upon the thin. edge ,- which you 
Hammer'd not upon, till it become a Gircle- or pretty near 
a Circle. But you muſt make it ſomewhat more than a 


Circle, for the ends mult lap over one-another, that they may | 


be welded upon one another. . + Ge | 
Thus may you ſee the reaſon for making the outer edge 


of the Rod thick, and the c ppdſite edge chin : for your Ham- +» | 


meriag upon the outer edge onely , and not an the. inner 
makes the outer edge agreat deal thinnergand at the ſame time 
makes the. Fh-el broader, 

| The reaſon why I rol4 you, you ſhould draw forth the 
Rod to a'moſt three times the Diamcrer of the Wheel , 
and not to the Geometrical proportion is, becauſe. thar. in 
Hammering upon-it ro make it round, the Rod will ſtretch 
ſo conſiderably that it will be long. cnough ro make a 
wherl of your intended Diameter, and moſt commonly ſomc- 
what to ſpare. But to return. OI THE. 

Before you take a welding Heat as by Numb.l. fol.9,10. 
you mult flitten the ewo ends that are to. be nelded toge- 
ther tro a little more than half their thickneſs, that. when 
they arc lapt over one another, and zelded together they 
may be no thicker than the other part of the Wheel, 

If the Wheels be net Turned up ſo round that with little 
labour you may mend them at the 'Vice, you mult with 
Blood-red Heats Hammer them round upon the Pike or Bickern 
of the 41, holding with your Tongs the inner edge of 
the Wheelupon it, and Hammering upon the outer edge of 


the ®heel, till the wheel be fir for the Vice: Their inlides 
mult be divided into four ecual parts, or four c Dufftail no-- 


eches to be filed intothem. The Dufftael. notches are cue in 
the inner edge of the wheel rowards the outer edge of the 


wheel, fomewhat more than a quarter of an inch deep, and | 
ſpreading ſomewhat wider rowards the outer edge. Thele |, 


notches are to receive thefourends of a Croſs forged ſome- 


what - 
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what thicker towards the ends than the thickneſs of the wheel; 
and muſt be filed outerDuffta:lsroletexafily into the inner Du 
tail norches made inthe infide the wheel. 1 hey muſt be forged 
thicker than the wheel; becauſe they mult batter over both the 
flat fides of the wheel,to keep the wheel ſtrong and ſteddy upon 
the Criſs 3a11d ſomerimes (for more ſecurity) they are brazed 
into the wheel(yet thar is but ſeldome:):he middle of this Cro/s 
is mide broad, that when the ſquare hole is made in the mid- 
dk of it to receive the ſquare of the Spindle, ir may have 
ſtrength enough to bcar the violence offered it, as well in 
winding up the-great weight, that keeps rhe wheels in moti- 
on, as tn the checking and turning the Jack-winder back, to 
ſet the Fack a going,” when by the winding up it may be ſub- 
je to ſtand ſtilly or ſomerimes for wane of weight, or elſe 
for want of oylins; or ſome other accident. 

Theſe zh2el thus forged and filed flat muſt be divided, the 
Mainwheel commonly} tnto 64 equii parts, and the YYorm- 
wheel into about thirty two cqual parts : but theſe numbers 
are not exaQly obſerv'd by Smiths , for ſometimes they 
make rhem more and fometimeslefs, cirher according tothe 
fize of their wheels, or according as they intend their wheels 
ſhall go ſwifter or flower about ( for the fewer the Teeth on 
a wieel are, the ſooner the wheel goes about ,” ani the more 
Treth on awheel, the flower the wheel goes about) or ſome- 
times as they have opened their compaſfes to divide them : 
For if by luck they ar firſt open their Compaſſes to ſuch'a 
width as will juſt meaſure our on a Circle ( which they de- 
ſcribe on the centre of the wheel for that purpoſe) their intetid- 
ed number, then the wheel ſhall have the intended number of- 
Teeth ; if not, let it fomewhat fall ſhort or exceed that nume = 
ber they matter not, but make that number of Teeth on the 
wheel. And having thus divided the wheel, they by the (ide 
of 2 ſtraight Ruler laid ro the centre, and every diviſion 
markt on the wheel; draw or ſcrarch a ſtraight line from the 
omer limb of the wheel to cr circle,which circle(l ſhould _ 
& 2 _ toid 
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rold you before) is del cribed ar” that diſtance ſrom' theoutes 
Verge they inten} the Teeth ſhall be cur down tos» This is in- 
deed a rouch way- of working, bur the office of a Jack is well 
enough periormed by this rough-work 3 ad the uſualprizes 
ſuch as will ſcarce pay workmen for bereer 3 2s they ſay, | 
Theſe wheels thus divided mult be cur down into theſe diviſi- 

- ons witha 7act-file, the Main-wheellt raight athwart the out- 
er Verge, (which to ſpeak Mathematically makes an angle of 
g9odegrees with the flat ſides of the wheel,) and the YYorme 
xb-el aſlope, making an angle cf abont 115 degrees withy its * 
fides, thatis,an angle of 25 degrees with a line drawn ftraighe 
2rhvvart the outer edgeof the wheeel ,.that the Teethof the | 
Form wheel may gather themſelves into the Grooves of the 
FFormin the V/V ormeſpinale ; the VV orm on the Worm- ſpin» 
dle runnizg about '65 degres aſlope from the Azis or perpen- 

| dicular of the YYV#-m-ſpindle, The notches you make with 
the File wuſt be ſo wide, asto contain about twice the thick- 
neſs of each Tooth : Therefore you may obſerve thatthenum- 
ber of Te:th cannot be aſſign'd, becaule the ſizes of all Fack- 
whels are not of equal Diamerers, and the lizes ofthe Teeth 
mult be filed very ſquare and ſmooth, and the corners taken 
off, and rounded on both fides towards the middle of the top: - 
or end of the Toorb,which much'helps the Teeth ro gather in up- 
on the Teeth of the Nut, and the Worm on the Wirus- ſpradle, h 
The T-eth of the Wheels being cur down, and the whole. 
' bel finiſhed, they muſt be forced (tiff and hard upon the 
Square of the Spi/;ale, cloſe up to the Shoulder z which Square 
being made ſomewhar longer than the Croſs of the wheel is 
thick, mutt with a Cold-Chiſlel be cut: on the top: of that 
ſquare, ro mike the Iron that comes through the ſquare hole 
of the wheel (pread over the Croſs of the wheel, and then that 
ſpreading mult be battered with the Pex of the Hammer, thar' 
ir may ſtand up iſ againſt the ſhoulder of the ſquare on the: 
other ſide of the wheel ; Bur in doing this, you muſt be very 
careſul chat che Spixale ſtandexadtly perpendicular ro oo ' 
7 | cs 


_ e 


FN 


| __ Namb. II, .u5 
fides of your heels, forſhould the Spindle lean never fo little © 
toone or the other {ide ofthe wheebthe wheel whenit-ismoving = 
in the Zack frame wonld not move perpendicularly ,bur wabble 
rowards the Fore or Backſides of the Zack frame and perhaps by 
this irregular motion, before a revolution of the wheel be per- 
formed,it would go off from the length of the Teeth of the Nut. 
Then file the Spz»ale pixs (whichare the ends of the $(17- 
die, that go into the center holes of the Fore and Backſid's of 
the Tack frame) exaRly round and fit to their. center holes, | 

and placethemintheir proper center holes. Then try if the 
wheels are exaRt'y round on their outer edges ,and that 1n turn- 
ing about their flat ſides wabble not, but in a revolution keep 
' parrallel to the Fore afid Backjides, The way Smichsuſe to 
try them by, isro turn them about by the Sperdle, and hold- 
ing a peece of Chalk ſteddy to the outer limb of the n heel, 
not letting the point of the Chalkſlip forwards or backwards; 
or towards the right or lefc hand, for then if rhe Chalk make 
a white ſtroak round the whole wheel, and that white ſtroak 
lzeexactly parallel ro'the rwo outer edges of the nheel, the 
heel is not only round, but ſtands allo true upon its Spindle, 
(that is) perpendicuiar to the Sp/zdle, and the Spindle per- 
pendicolar tothe flat of ir: Bur if the Chalk does nor'touch 
round thewhole wheel, you muſt file down ſomnch of the 
the outer verge of the wheel : where the Chalk does touch as 
.will bring down or equ1lize the Diameter of the wheel in 
that place tothe Diamercr of the wheel in the place where ir 
does not touch z ſo may you conclude the wheel is round, It 
the mark_of the Chalklie not exaly in the middle betwren 
the two edges of the xh:el. chenitis not perpendicular ro the 
Spinilr, and you mult with the Hammer ſer it right, thac 
is, -perpendicular, by forcing the wheel over from! the fide ir 
leans too much to, or <lſe by forcing the Spindle: which is 
all one; yer-this is an help you ought notforcly upon, to 
uſe, bur in caſe of neceſſity, but rather be ſure your #brel and 
ſpindle ſtand perpendicular to.c _n anorher before You —_ | 

C H 3 the 


the 75+ upon the ſquare of the Spindle, for by this helpthe 
ſquare on the Spizdle will be apt to ooſen inthe ſquare of the 
the Wheel, and you will have your Fhezl to new faften-up- 
on the ſquare of the Spindle again. | hw 

As you tryed the Whee!s with Chalk, ſo you malt ery the 

Nut, the Wor my and the Spenales, | 
| The upper part of the worm ſpindle muſt be filed truely 
round to fit into the Worms Lo9p, that it ſbake not in it, and 
 yergo very eaſily abourgwithout the leaſt Ropping. Ar the ve- 
I upper end of this round on the Worm Spindle, you mult 
file a {quare to fie the ſquare hole of the Fh upon. 

The Shatb of the Worm Loop, ani the Stud of the Worm 
Spindle muſt ſtand ſo far off the left fide of the Fore ſ71e, thar 
the Teeth of the Worm wheel may fall full into the Groowes of 
the zorm; for ſo, both being cur with the ſame ſlope, rhe 
flope Teeth of the Worm wheel will gather into rhe ſlope 
Groves of the Sp:z:41r, and prefling upon the Worm drive about 
the W:rm Sp:ndle and the Fly, | 

The Fly is made {omettwes wich two, ſometimes with: 
four Arms from the center, and ſometimes the Arms ate 
made longer, ſometimes ſhorter « The more Arms and alſo 
the longer Arms, are tomake the Fact go ſlower, 

There is yet a ſmall matter more of Iron work about the 
Tack, which is the Tumblers but it lies in the further. end 
of the Barrel, and cannot. well be deſcribed without a parti= 
cular figure, which therefore I have inſerted,- As in Fig 2, 
A the Barrel, B the Man Spinale coming through a Barrel, 
a the center of the Tumbler moving upon the Center pin, 
which is faſtened intoan lron-plate behind the Barrel, 4 The 
_ Coler upon r2e Mary Spindle, from which proceeds a Tongue, 
which paſſes through a pretty wide hole at c inthe Tumbler, 
as faras ed theCatchof the Tumbler. The Tumbler moves 
Cas aforeſaid ) upon the center hole a, but receives the 
- Jorgue zhrovgh it atc, and pafſesas far ase. This Torgue ſerves 

as 4 Ch:ck tro the Tumbler, that it-cannor rumble above an 


Ample 
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Angle of 26 degrees-from. the Iron plate it is faſtened to 3 
and that the width of its center hole, and thewidthof the 
holethe Toxgwe pales through, ard che morion of the Colter 
about the Mat Spindle allows itz but w:re the center hole 
a, and its Cepter p12 fit, and the hole-c and the Tongue thar 
paſl<s through it alſo fir, and the Colter fixt, it could not move 
arall, By this play 1s enough for it to dothe purpoſe itis 
deſigned for. The Tumbler is ſo placed behind the Barrel, that 
while the Fack ;ne is winding vp opon the Barrel its round 
britch pafles forwards by all the Croſſes of the Matn wheel, 
and the point or Catch 4, as then clapsit ſelf ſnug or cloſe 
tro the Iron p'ate of the Barrel : Bur when the Zayrel is turn= 
ed the comrary way,-the weight of the Catch' in half a re- 
volution of the Barrel (let the Tumbler be poſited where it 
will) makes ir open and fall frum the Iron plate, and butt a- 
| gainſt one orother of the Croſſes on the Main Wheel, and fo 
thruſts the Marz Wheel about with the Barrel, 

The-Eyje of the Wench or Winder is forged as you were 
taught to forge the P;z Hole in the ( roſs garnet,Numb.,ll.fol.1 8. 
Bur that was to be a {mall round hole,-and therefore you were 
direQed to lay a ſmall round peece of Iron or Wyre where 
you intended the Pin Hole ſhould be, and Hap the other end 
of ycur work over it ; Butthis is to be a wide ſquare hole, 
therefore you mult lay a ſquare peece of -Iron of your ſize, 
where the Eje of the Jack Winch (hall be, and lap or double 
the other end over it, and Weld and Work as you were 
there direfted. The reſt of the Wi#:ch is but ccmmon 
Forging and Filing work, which hath been ſufficiently taught 
already+ - = IP 

The Wood work belongirg ro a Jack, is 8 Barrel, a Sptc- 
wheel, and the Handle of the Winch 5 which being Turners work 
I hall ſay nothing to, till I come to the Art of Turnirg, Only 
thoſe wieck that have more than ore Groove inthem are cal. 
led Two, Three, ©. Struck-wheels in Workmens ccrrnpring 
hnguage 3 But,l ſv ppole, originally two Strozk, three _— 
| i wheels, 
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wheels, &c. from the number of Grooves that are in thends 
The Excellencics of 2 go0d Jack are(1.) Thar the Fack-frame 
be forgedand filedifquire, and conveniently ſtrongs well ſer 
toocther, and will (crew cloſe and right up. ( 2) Thar the 
»h-els be perpendicularly and ſtrongly fixed on the ſquares of 
the Spinales. '(3-) Thar the Teeth be evenly cut, and well 
ſmoothed, and that the Teeth of the Form#heel fall evenly 
into the Groove of the Worm, (4 )) That the Sps:dle-pins ſhake 
notberween the Fore and Bark ſides, nor are too big or too 
lictle for their center-holes. : | 
* The Square-bore isa ſquare Steel point orſhank, well 
temper'd, fitted intoa ſquare Socket in an Iron wimble x 
Ic is deſcribed, fig. 3+ irs ule is to open a hole, and make 
it truly round, and ſmooth within, when you uſe it you 
mult ſer the head againft your Breaſt,and put the point of 
the Square-bore intothe hole you punched or would opey, 
and turning the Handle about you wich ic turnabour the 
(hank of the Square” bore, whole edges cut away the irre-. 
eularitics of the Iron made in the punching. But you muſk 
thruſt or lean hard with your Breaſt againſt the Head of 
the-Square-bore, that it may cut the faiter : And you muſt 
be ſure to guide the Squarembore truely ſtraight forwards 
in the hole, leaſt the hole be wrought aflope in the Iron, 
> Toopen ar hole, is in Smiths language to make the 
ho'e wider. y EST ns 
© A Duſſ-tail is a figure made inthe form of a Doves 
rail, and'is uled by many other Handicrafts as well as by 
* Smiths, but moſt eſpecially by Joyners, as I ſhall ſhew, - 
when I come to Jyrery. 5 en 
* AJaci-file is a broad File ſomewhat thin on both 
edges, 2nd ſtronger in the middle. 
Themanner of making Molds to caſt Leaden Bullets tt. 
T inſert the ay ofBullet- Molas,becauſe there is ſome ſort 
of Work in then different from what hath yer been taught. 
The Handles and the Head are forged as other Work, but the 


two 
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wo concave Hemilpheres 


ded Punch, of the ſhape and almoſt the full ſize you intend the © 
Bullet ſball bes They muſt be punched deep enough ar the 


Forge with a Bleog-red Heat : Thenare the edges of the chaps 


filed flar, firſt with 2 Common file the common way, but 


% 


| afterwards withan Uſing File; as Workmen call ie: The Uſing 


File is a long and broad file exaQly flat on both its cur ſides, 


having a ſquare Iron handle drawn out art one end: with 
an hole in itz bur the handle is nor to holdir by, when you 
uſe ir,-bur the hole in ir __ cvcr apin you hang it upon, 
when you do not uſe it: hen you uſe.it, you thuſt lay it 
flat upon the Work bench, with-its handle from you, -and 
you muſt take care thar it lie ſolid and fteddy, left when/you 
work 4ipon it;"it flip from you therefore; :you may firike a 
nail in at che hole: of the Handley a little way into the 
Work bench, that you may draw it again,. when you have 
done withthe: Uſirg File, and you may drivein afmall Tack 
on each fide-the vin File , to keep it ſteddy, or you may 
rack down two {mall thin boards on (either fide the Uſing File, 
to keep -it ſteddy, and rip them off ayoin when you have 
| done. © Your King: File lying thus ſtraight and ſteddy before 


you, lay the chaps:of one halt.of the Mold flat uponthe hither 


end of the Uſpng File and holding your two thumbs, ad: 
your two fore-fingers' upon the: Head of the” 440d, thruſt 
your work hard down from you'the whole bag of the 1ſing. 
File, then draw your work lightly backs and thruſt ir again 
hard from you 3-retterate theſe,thruſts,: thus till -upon- the 
chaps of the A&olq, you £a ſee no irregularities; or- the File" 
ſtroaks of: the 'common_ File: left, fſo.may you be ſure that: 


the chaps of che Mold is truely flat, Do thelike bythe other - 


half of the Mold. © - © pb ) | 

. Now you mult try-whether each. of theſe Concavesbe ar 
cxae-balf round ;; thus,' you may deſcribe-an Arch'a little 
more than a Semi- Circle, juſt of x Diameterof. your Bulet 
upon the end otathin ſreve of Braſs lattin;draw. a ſtratgheline- 


1 


thorou oh. 
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s$ are firft punched with 2 round en. 
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throygh-the Center and'the Archion both fidesit, forthe 
limies of a SemivGircle ; File vergeariouflyalithe Braſs a- 
way of! the end juſt to this Semi. Circle; and juft to the Dia- 
-maetral line on either fide the Semi=Crrchs; {6 have you a 

convex Semi-Circke :: Put this convex Setni-Circle into the | 
concave Advlds, if ir fits them foas- the conver reaches juſt 
the botrow of the 4falds, when its (honlder touches julb the 
chaps of the Mold. they are cach a erke concave Hemi- 
ſphear: - Bur if the ſhoulder of the convex (thas is the Dia- 
metral line prolong'd) rides upon the chaps of the concave,” 
and the bottom of the convex touch not the bottom of the 
concave, the.concave is punched toe _—_ and muſt have its 
chaps rubb'd upon the Ling Fil: again; till-ir comply with the 
convess 7 Then purinco the two concaves a round Bufet, that 
will juſt fil themborh, and pinching the Heads of the fold 
cloſe together inthe F:ice, with the Bullet ine, 'drill an bole 
rhcqugh-botb the Handles forthe Font. ' "The reaſon why the 

- . ' Bullet is; put into the Mold, 1s becauſe the ie ag the two 

balves ſhanld !te exaRly uporrone another, ' while the hole for 

the Joat is drilling. Then fir a rivet pin for this hole, and 
rivet them together, but not ſo hard bur chat they may open 

and ſhut pretty caſie, and yer go rn. Then take the Bullet 
outs andfile in each half of the Head half a round hole di- 
realy againſt oneanother for the « Geat,which two half holes, 

when the Mol is (but, will make one rotind hole. © - + 

You maynowtry with Clay, or by caſting aleaden Bulet 

in it, whether irbe exaQly round or No for making a true 

round hole in athin peece of Braſs, juſt ofthe circumference of 

the chaps, you may try if the cat Bulet will juſt paſs through, 
and allo fill that hole when the Bulet- is turned Every way : 
which if it do, you may conclude the Afldis true. This 

thin-peece of Braſs, with a round hole'in/it, is called a Sizer, 

Bur ehe infide watits-<leanſinp, for hitherto ir is only punch» 

ed. - Therefore you wilt provide a * Bullet Bore, with which 

| you maydorethe inſtde-of-each half to clearirt. Orif they- 
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_—_ En (eter draw. 
c cd.by. Clpekrmgherty Watches 
Be ff ; ſkid others that frame 
ſquate wo afar or i Secondly, the;uſe af a 
© Bullet bore, which, we og ir be ſcldome uſed, yer it may 
ſerve you, not only for Bullet Molgs, but for other purpoſes: | 
and by atering it's Te into an Oblong, a Coney. or a Cilin* 
der, you may Bore theſe hollow NS either for Molasy/ or 
ſome other accidental nies: - -; 
| »A Geat is the hole through which the Mcatal: runs in- 
_ tothe Mold. The word is uſed by moſt Founders. ' 
- dThe' Bellet-bore is a Shank of ſteel, having a ſtcel. 
+ Globeor Bullet ar'one end, juſt.of your intehded Bullets 
- fBize; ' This Globular end 'multbe harcht. with a-fine-cur, 
' bya' File-Catter, and hardned aud tempered, Thecnd 
of the Shank this Globular Bore is faltned to, maſt be 
'* round and: ſo ſma]l when the Bullet, Jore is-in the Mold the - 
+ Geat will eaſily recieve ir. The other end of the Shank muſk 
--" be fitted into the & Socket of the Wimble,and haves 
ſhoulder to it, toltop the Socket fromliding too far ups 
on he Shank : From La ſbonlder the reſt of So thas 
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Caſe Hardning is ſometimes uſed by Fele-cutters,, when 
they make'courſe' Files for cheapneſs, and generally .nioſt 
Raſps have formerly been made of Iron and Coſe-hardned, be- 
. cauſe it makes the outſide of them hard. It is uſed alſo by - 
Gun Smiths for hardning their Barrels: And itis uſed for To. 
bacco Boxes, Cod-peece Butronss Heads for walking ſtayes, 
+. and in theſe Caſes workmen, to ſet a greater value-on 
- them in che Buyers eſteem, call them ſteel Barrels, Reel Tabbac- 
60 Boxts, ſteel Buttons, fteel Heads, &c, Burlron thus hardned 
rakes a berrer Polliſh, and keeps the Polliſh much longer and 
better, thati if the Iron 'were not Caſe-hardned, The man- © 
ner of  Caſe-bardning is thus, Take Cow-horn or Hoof, dry 
#through'y in an Oven, and then beat it to Powder, put a- 
« bout the ſame quantity of Bay Salt to it, and mingle them 
| together with [tale Chamberley, or elſe with. whice Wine 
Vinegar. Lay ſome of this mixture upon Loam, made as 
you weretaught, Numb,l.fol.13. and cover your Iron all o- 
ver with ir 3 then wrap the Loam abour all, andlay itupon 
the Hearth of the Forge to dry and harden : whenitis d 
and hard. pur it into:the Fire, and blow up the Coalsto it, tits 
the whole Jumphave juſt a Blood red heat, bur no higher 
than a blood-red Heat , feaſt the quality of your mixtare 
burn away, and leave the Iron as ſoft as at firſt, Then take 
' trour andquenchit. Or inſtead of Loam you may wrap ir 
up in plate Iron, ſo as the mixture may touch every patt 
of your Work, and blow the Coals toit, as aforeſaid. 
Of ſeveral ſorts of ſteel in common uſe among Smiths, 
"The difficulty of getting good ſtee] makes many Works 


men(when by good hap they lizhr on ir)commend tharCeun- 


trey ſteel for beſt from whence that ſteel came.” Thus | bayc:: - 
found -ſome cry up Flemſb feel, others Swediſh ftrel, other; © 
Engliſn, SpaniſÞ, Venice, 8c. But accordingto my obſervatiai _ - 
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Bue the ſeveral ſorts of Steel, that zeneral uſe here in 


England, are the Engl:ſb Steeh, the Flemiſh, & Swediſh, the - = 


Spanifo, and the Y enlice Steel, THE 
The, Engl:|b Steel -is made in ſeveral places 'in Eng) 


C 


Yorkſhire, GlouceRerſhire, Suſſex, the Wilde of Kent, 8x. Bue 


the beſt is made abour the Forreſt f Dea; it breaks frie with | 


« 


ſomewhat a courſe grain: Bur if it be well wrought and proves 
ſound it makes good Edge Tools, Files, and Punches. Ie will 
work well ar the forge, and rakea good hear. eh 

T.:e Flemiſh Reel is made in Germany in the Country of 
Sti-rmark, and in the Land of Layck : From thence broughe ro 


Colen, and is therefore ſometimes called Colen fret; From 


Colenit is brought down the Kiver Rhine to Dort and other 
parts of Holland and Flanders, ſome in Bars and ſome in Gads, 
and is therefore by us called Fle-miſþ Steel , and ſometimes 
Gad Steel, It isa tough ſort of Steel, and the onely Steel uſed 
for Watch-Springs. le is alſo good for Punches, File-Cutters 


alſo uſe it tomake their Chifle1s of, with which they cut 


their Piles, It breaks with a fine grain, works well ar the Forge, 
and will take a welding heat.” NI vl 

I cannot learn char/atly Steel comes from Sweden, but from 
Dantzick comes ſome w!)ich is called Swedsſb Steel, it ismuch 
of the ſame quality and fineneſs with Flemiſh Steel. | 

The Spantſb Steel is made about Biſcany. 1tis a fine ſort of 
Steel, but ſome of it very difficult to work at the Forge , be* 
cauſe it will not eakea good hear3 and it ſometimes proves ve= 
ry unſound, as not being well c#rr7ed, that is well wrought. Ir 
is too quick(as\Vorkmencall ir)that is;too brittle for Springs 
or Panches, bur mtkes good Edge Tools. © 

Venice” Steel is much like Spaniſh Steel, bur more fine, and 


works ſomewhar better at __ orges' Ttis uſed for Razors, - 


 Ghirur» 


re 44  Nemb. LIT, BER © ; 5y.- * F | = | 
and che common conſent of the molt ingenious Workmen, -. 
each Country produces almoſt indifferently good and bad + © - 
yeteach Country doth not.equally produce fuch Steel as is fit 
for every particular purpoſe, as I ſhall ſhew you by and by. 
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Chirurgeons Inftrumens, Gravers, &«. | becaule it will come 
' foafine and thin edge. Razor-mgkers generally clap a fmal] * 
Bar of Fenige Steel between ewo (mall Bars of Flemuſh Sreel, 
and ſo. work or weld them together, to ſtrengthen rhe back of 

the Razors and keep it fram cracking. + 

There is another es of Steel of higher cemmendarions-than - 
any of the foregoing ſorts. It is called Damaſcus Steels; It is | 

fy rare that any comes into Fygland unwrought,but the Turk- 
” ymexers are generlly wade of it. Iris the moſt difficult of 
any Steel ro-work at the Forge, far you ſhall ſcarce beable to 
ſtrike upon ablood hear, but it-will Red Sears in fomuch that 
theſe Symeters are by many VWorkmen rhought tobe caſt Steeh 
Bur when it is wrought ir takes the fineſt and keeps the 
Strongeſt edge of any other Sree. Workmen fer almoſt an in- 
eſtimable value upan it, tomake Punches, Cold-Punches.&'c. 
of- We cannot learn where it is made, and yet as I am in- 
form'd, the Honourable Mr. Bojj hath been very careful and 
induſtrious in that inquiry 3 giving ir in particular charge to 
ſome Travellers to Dawaſcus.to bring home an account of- it: 
But when they came thither- they . heard of none: made there, 
but were ſent about fifty miles further into the Country, and 
then they were tol4 of about fifty miles further thay that: ſo 
that no certain account could be gained where it. ismade.. 

| The Rule to know good Steel by, 

Break a little. piece of the end of the Rod, avd obſerve - 
how it breaks : for good ſteel breaks ſhort aff, all:gray like 
froſt work ſilver. But inthe breaking.of the Bad you. will 
find fome veins of Ironſhining and doubling inthe [ice], 

Of. Nealing. of Steel. Nt? 


Having choſe your Steel and forged. it go your. intended 
ſhape, if youare either to file uponit, or to engrave uno? it, - 
or topunch upon it, you ought to Neal jt Grft, begayſe it will 
make it ſofter, and conſequently wark cafier.. The,common 
way.ts togive ita blood red heat inthe fire, then. take ir out, - 


and let it cool of it (elf, | 
| © There | 
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. There are fomePretenders to-know, how to. tnake Steel as © 

foft as Lead: Bur-ſo oft anmycuriofity bas prowpted me-to _ 
ery their. pretended proceſſes, ſo oft have they failed me 3 and - 
nor onely me, bus forue others, 'Careſul Obſcryers.: Bur the 
Way they moſt aft of; is the often heating the-Iron or Steel 
in red hot Lead, 4 dieting it coot of it ſelf, with the Lead; - 
I bave many times czyed this wirnout any. other ſucceſs: than 
that iedoes indeed mage Iron or Steelas foft, as if -it-were 
well Neald the conimon way, but n6 ſofter * Andcould'it be © 
otherwiſe, the ſmall Iron Ladles, that Letter-Founders uſe to 
rhe caſting of Printing Letrers,would be very ſoft indeed, for 
theſe. iron Ladles are kept conſtantly month after month in 
melted Mettal, whereof the main Body 'is Lead; and when -. 
they caſt ſmall Lexters they keep their Mettal red bat 5 and1 
have known them -many*times left in the Metta), and cool 
with it as the fire has gone out of it ſelf; bur yer the Iran La>. 
dles have been no ſoftcr than if they had been well Nealdthe 
common way, Bur perhaps theſe pretenders mean the Iron or 
Steel (hall be as foft as Lead, when the Iron or Steel is red hot. 

Bur-chat which makes Steel a very ſmall matter ſofter than 
the common way of Nealing is, by covering the Steel with a 
courſe Powder of Cow-horns or Hooves, or Rams-horns, 
and ſo incloſing it inLoam y then pur-the whole lump into 
a wooden Fire to heat red hot, and levir lie inthe Firetill 
- theFire goout of irfelf, and rhe ſteel cool with the Fires 

'- - Of bardning and Tempering fiee]. 

Engliſh,Flemiſh,andSwediſh Steel muſt havea pretty high hear” 
given them,and then ſuddenly quenched in waterto makethem 
very hard 5 but Spanifh-and ome Steel,. will need but a Blood. 
redhear, and then when they are quenched in Vater will be 
very hard, If your Steel be too hard,thar is ro brittle, andir be 
an edged or pointed. lnſkgunent-you makes the edge or point - 
will be very tubjeR 


Lt De've ro; break-:.Or if i©-be aSpring'it wilhnor-: 
bow, buy with the nic ways Ab = afunder? Therefore 
you muſt ler #t down, (as Smiths fay) thar-is, make it ſofters 
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beats the Mettal firmer into its own Body, and ſo ſomewhat: 
hardens it. | ES | 

The manner of Forging ſteel; either for edge Tols, Pun-; Mt 
_ ; ches, Springs. &c..s (the ſeveral ſhapes conſidered) the ſame: | 
_—__ « with Forging.Iron: Onelythis General'Rule obſerve fron an; 


. * Old Engliſh Verſe uſed'among Smiths, when'rhey Forge edge 


þ 


«; { Tools, F3. #2-k 74 EN 
© __  Hethat will agood Edge win, ; ._ 
| * Muſt Forge thick and Grind thin... 


: Thus much of -Smithing. Only, in the foregoing/ Exerciſes ſome miſtakes., 

2 «of rs heve been commitred.. Vie. Numb,l,fol.2,1,22. read, and hath one of its boards 
T8 fixed: 1.20 for upper Board r. moving Board. 32. for upon ir finks r. the top of * 
» *.* *  *_ its upperBozrdfinks. In Numb. Il. in fige 2. ofthe Plate, in the Arch about R;-- 
ryo ſmall ſtroaks chrough the Arch are omitted, which ſhoald be markedE FE, - 
as in fig. 3. the Stroaks D D are marked ; andthe letter D is omirred,- which”: | 
He Oe .  * ſhould ſtand In: fig; 2. where C infig-'3. ſtands, fol. 28: 4 ro. for N Nr. LL,” 
- "He, SOR | The':Wind-up-peece is twice miſ-markt, viz.in Numb, 111, fol. 37.1. 34.0 5 
[i -  forE, and). 17. LforE the end of the Main-Spindle that comes through the 
FI TIEN - _ * . fore-fide Jack«frame, whereon the Jack winder is- fitted, is.called the winds 7 
ERS © "62! <;, MP>PIcce: I | EE | 
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Numb. IV. Es Fol.59 
MECHANICK EXERCISES. 
OR, "2 
The Dodrine of Handy-works. 


The Art of Foynery. 


Definition. | 

Oynery 7s an Art Manual whereby ſeveral Pieces of 

Wood are ſo fitted and joyned together by ſtraight 

- Lines, Squares, Miters,.or avy Bevel, that they 
* ſhall ſeem one intire Piece, ; 


Explanation. 

By ſtraight Lines I mean that which in Joyners 
Language is called a Foyxt, That is, Two Pieces of 
Wood are Shot ( that is Plained,) or elſe they are 
 Pared, that is, the irregularities that hinder the clo- 
fing of the two Pieces are cut off with a Paring Chiſ- 
ſel. They are Shot or Pared ( as Iſaid) ſoexadt- 
ly ſtraight, that when they are ſet upon one ano- 
ther light ſhall not be diſcerned betwixt them. 
This they call . Shooting of 4 Foynt, or Paring to 4 
Font, becauſe theſe two Pieces are with Glew com- 
monly joyned together , either to make a Board 
broad enough for their purpoſe, or to (®) Clamp one 
piece of wood to the end of another piece of wood 
to keep it from caſting or warping. | FE 

By Squares I mean the making. of Frames, either 
tor Door-caſes, Or ſuch like, _ is the Sh 

+ - 


60 Numb, IV. 
of two pieces of wood- athwart two other pieces of 
wood, ſoas the four Angles of the Frame may 
comply with the Square,marked D.. | 

By Miters are meant the joyning of two pieces 
of wood, ſo as the Joynt makes half a'Square, and 
does comply with the Miter Square, marked E.. 
' By-a Bevil is meant any other Angle : As Frames 
that may be made of Pentagon, Hexagon, Octagon, 
&c. Figures, | 


51, The Names of Jojners Tools deſcribed, 
_ In PlateIIT. - 


A A Work-Bench. bT he Hook init, to lay Boards 
or other Þ $:4ff flat againſt, whiles they are © Trying 
or Plaining, c The Bench-Screw (on its hither fide) 
to Screw Boards in whiles the edges of them are 
Plaining or © Shootizg; and then the other edge of 
the Board is ſet upona Pizor Pins ( if the Board 
be ſo long as to reach to the other Zeg) pur into the 
Holes marked 4444 4 down the Legs of the Bench ; 
which P7z or Pins may be removed into higher or 
lower Holes, as the breadth of the Board ſhall re- 
quire : So then, the Bench-Screw keeps the Board 
cloſe-to the edge of * the' Bench, and the P3zs in the 
Lees keep it to its height, that it may ſtand ſteddy 
whiles the other edge is working upon : Forin 
the Shooting of a Joynt, if the Board keeps not its 
exact polition, but ſhakes or trembles under the 
Plain, your Font will very hardly be truly ſtraight. 
d The Hold faft, let pretty looſe into round holes 
marked 6b bbbb, inthe Bench : Its office is to keep 
the work faſt upon the Bench whiles you either Saw, 
Tennant, Morteſs, or ſometimes Plain upon it, &c. 
It performs this office with the knock of an Ham- | 

| my 
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mer or Mallet upon the head of it;forthe Beak of it be- 
ing made crooked downwards, the end of the Beak 
falling upon the flat »of the Bench keeps the Head 
of the Hold- faſt above the flat of the Bench, and the 
hole in the' Bench the Shank is let into being bored 
ſtraight down and wide enough to let the Hold- faſt 
play a little, the Head of the Hold-faſt being knock, 
the point of the Beak throws the Shank allopein the 
bole 19-the Bench,and preſſes its backſide hard againſt 
the edge of the Hole on the upper Superficies of the 
zench, and its Foreſfide hard againſt the oppoſite fide 
of the under Superficies of the Bench, and ſo by the 
point of the Beak the Shank of the Hold faft is wedg- 
ed between the upper edge and its oppoſite edge of 
the round hole in the Bench.Somerimes a double Screw 
is fixed t9. the fide of the Bench as at g: or ſometimes . 
its farther Cheek is laid an edge upon the flat of che 
Bench,, and faſtned with an Hold-faſt, or ſome- 
times tw2 on the Bench, e A Mallet, o 


52. BBBBBBB Plains of ſeveral ſorts : as; 


Br A Fore Plain, 4 The Tote. b The Moath.c The 
Wedze, d The Iron, e The Sole. f The Fore-end, 
g The Britch, fe h The Stock. All rogether 4 Plain. 
Itis called the Fore Plain becauſe it is uſed' before 
you cometo work either with the Sm0th Plain or 
with the Joyner, The edge of its Iron is not ground 
upon the ſtraight, as the Syooth Plain and the Foyx- 
ter are, but riſes with a Convex Arch in the middle 
of it; for its Office being to prepare the Staff for 
either the Smoothing lain or the foynter, Workmen 
| ſertheedgeof it © Raxkey thanthe edge either of che 
Smoothing Plain or the Joynter, and ſhould the Tron of 


of the” lain be ground to a (traight edge,and it be ſet 
1 never 


62 > . Numb. IV. 
never ſo little Raxker.on one end of the edgethan-on 
the other, the Ranker end would (bearing as then 
upon 2 point) in working dig Gutters on the Sur- 
face of the Stvff; but this Ir0» (being ground to a 
Convex Arch) though it ſhould be ſet alittle Rax- 
ker on: one end of its edge than on the other, 
would not makeGutters on the Surface of the Stuff, 
but(at the moſt but)little hollow dawks on theS:uff, 
and that more or leſs,according as the Plain is ground 
more or leſs arching. Nor is it the Office of this 

. Pliin to ſmooth the Stuff, but only (as I ſaid) to pre- 
pare it, that is, to take off the irregular Rifings, 
whether on the fides or in. the middle, and there. 
fore it is ſet ſomewhat Razker, that it may take 
the irregularities the ſooner off the Siuff, that the 
Smoothing Plajn or the Foynter may afterwards 
the eaſier work it Try, The manner of Trying ſhall 
be taught when I come to Treat of -the ule of the 
Rule. | "F5 

You muſt note, that as T told you in Swijthing, 

Numb. I. fol. 14, 15,16. it was the office of the 
coarſe tooth'd File to take off the prominent -irregu- 
larities the Hammer made in the Forgize,.&c. and 
that you were not to file them more away: than you 
need, ſo, the ſame Caution is to be given you.in the 
uſing: of this Fore Plain in oynery, for the reaſon 
there alledged in Smithing, whither, to;avoid repe- 

| tition, I refer you; only with this conſidefation, 
that there 7roz or Steel was the matter wrought up- 
on, and there a courſe File the Tool; but now Wood - 
is the.matter,.and a Courſe or Fore-plainthe Tool. 
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$ 3 Of ſetting the 1108, d.c.. 


. When you ſet the Iron of the Fore-Plain, confider' 


the Stuff you are to work upon, vis, whether ir 


' be hard or ſof?, or Carling,as foyners Call Croſs-graind- 


Stuff: If it be hard or curling, you muſt not /er the 
trop very rank, becauſe a mans ſtrength will nor cur 


deep into hard word; and if it be not hard word, bur 


curling or Knotty, and the Trom rank ſect, you may in- 
deed work with it till you come to ſome Knot or 
carl, but then-you may either tear your St»for break 
theedge of your 07 :. therefore you may perceive 
a reaſon to ſet the 1roz fine for curling and knotty: 
ſuf. . | 

' But if you ask me how rank your 1rox ought to be 
fet? Ianſwer,If your wood be ſoft and your Stuff free 
and frowy, that is, evenly temper'd all the way, you 
may ſet the7r0s to take a ſhaving off the thickneſs of 
an old coined ſhilling, bur ſcarce thicker; whereas, if 
your Stuff be hard, or curling, or knotty, you ſhall 
ſcarce be able to take a ſhaving off the thickneſs of 
an old Groat. Therefore you muſt examine the tem- 
per of..your $7uff, by eaſy tryals, how the P lajz Wiil 
work upon. it, and ſes your Iron accgtdingly. And 


obſerve this as a General Rule, that the 7roz of the 


fore-Plain, is for the firſt working with it to be ſe? 
as rank a$'you can make good work with; and that 
for ſpeed ſake. , 

If your 1/0» _ too rank, knock with an Har- 
mer upon the Zritch of the Srock,and afterwards upon 
the wedze, for this knocking upon the Britch, if you 

;knock hard enough*twill raife the 17x a little, and 
fet it fine; if you knock not hard enough, you 
muſt.knock again, till the ſro» do riſe, but if you 


L3. knock 
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64 Numb. IV: | 
knock £00 hard, u will raiſe the 1707 ſo much, that 
its e's will riſe above the Sole into the Month of 
the Stock, and conſequently. not touch the Stuff : 
cherefore you muſt knock ſoftly ar firſt, till by rry- 
als you find the 1roy riſes to a convenient fizeneſs. 
But as this knocking on the Britch raiſes the7ros,ſo ir 
alſo raiſes and looſens the wedze: therefore(as afore- 
{aid) whenever you knock upon the Brizc#,you muſt 
alſo knock upon the wedze; to faſten the 7ron again, 
If you have raiſed the edge of the 1roz too fire, 
you muſt kaock ſoftly upon the head of the 7ron, . 
and then again upon rhe wedge, and this you may 
ſometimes do ſeveral times, till you fic your ron to 
a convenient fineneſs. | 
When you have occaſion to take your ror out 
of the Stock to rub it, that is to whes it, you- may 
knock pretty ſmart, blows upon the Sock, between 
the 14outh and the Fore-end, to looſen the wedge, and 
conſequently the 1ror. 
Theſe ways of ſctting are uſed to all other Plains, 
as well as Fore-plazzs. Z 
In the uſing of this, and indeed all other ?lains, 
you muſt begin at the hinder end of the Siuff, the 
Grain of the wood laying along the length of the 
Bench, and Plain forward till you come to the 
fore-end, unleſs the Stuff proves Cr1ſs-graind, inany 
. part of irs lengths for then you muſt curn your 
Stuff to Plain it the contrary way fo far as it runs 
| Croſs grand, And in Plaining you muſt at once lean 
pretty hard upon the Z1azz, and alſo thruſt it very 
hard forwards, not letting the Platz totter to or from 
you- wards, till you have made a ſtroak the whole 
leagth of the Senff. And this ſometimes if your 
Stuff de long, will tequire your making two or three 
* wed 
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ſteps forwards, ere you come to the fore-end of the 
Stuff: Bur if it do, you mult come back, and begin 
again at the farther end, by the fide of the laſt 
Plain'd, ſtroak, and ſo continue your ſeveral lays of 
Plaining, till the whole upſide of the Stuff be - 
Plained. | 

And if the S!»ff be broad you are to Plain upon 
and it warp a little with the Grain, or be any ways 
crooked in the bredth, you muſt then turn the Gr a;u 
athwart the Work-Bench, and Plain upon the Croſs- 
Grain. For, if your work be hollow in the middle, 
you muſt Plain both the Bearing fides thinner, till 
they come to a T7y with the middle. Then turn the 
other fide of your work, and working till Croſs- 
 graind, work away the middle, till it come Typ with 
the two ſides. 

This way of Cyoſs- Graiz'd working, is by Work- 
men called Tr averſing. 

Thus have you in general the uſe of all the other 
Plains: But the uſe of thoſe Plains that are delign- 
ed for other particular purpoſes ,-I ſhall ſhew as 
they come in Order. 


$4 Of the 7ojnter. B 2. 


The ?oynter- is made ſomewhat longer than the 
Fore-plain, and hath its Sole perfectly ſtraight , 
from end to end. Its office is to follow the Fore- 
plain, and to ſhoot an edge perfedly ſtraight, and not- 
only an edge , but alſo a Board of any thickneſs 
eſpecially when a 7oynt is to be ſbot. Therefore the 
Hand muſt be carried all along the whole length 
with an equal bearing weight, and ſo exa@ly even 
and upright co the edges of the Board, that neither 


fide of the Plazp encline either inward or oP 
ut 
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but that: the whole breadth be exa@ly ſquare on 
both its fides 4 ſuppoſing its ſides ſtraight : ſo will 


two edges of two boards, when thus ſhot, ly ſo 


exactly Aar and ſquare upon one another, that 
lighe will aot be diſcerned berwixt them. But yetir 
is counted a piece of gocd workmanſhip in a 7oyner, 
to have the craft of bearing his hand ſo curiouſly 
Even, the whole length of a long Board : and yet ir 
is but aſleight to thoſe Practice hath iinur'd the 
Hand to. The 7oy#ter is alſo uſed to Try Tables 
with, (large or ſmall) or other ſuch broad work; and 
then 7oyners work as well upon the Traverſe with it 
as with the Grain of the -wood, and alſo Angular- 
ly or Carner-wiſe, that they may be the more af. 
ſur'd of the flatneſs of their work. 

Its ro» muſt be ſer very fine, ſo fine, that when 
you wink with one Eye and ſet that end the ſtraight 
ide of the ron is next to the other Eye, there ap- 
pear a little above an hairs bredth of the ' edge 
above the ſuperficies of the ſole of the Plain, and the 
tength of the-edge muſt ly perfely ſtraight with 
the flat bredth of the ſole of the Plain: For the troy 
being then well wedgd up, and you working with 
the/ lain thus fet,have the greater aſſurance,thar the 
Fron cannot.run too deep into the Suff, and conſe- 


quently you have the leſs danger that the 7oynt is 


wrought out of ſtraight, = _ 
$ 5. The Ule of the. Strike- block. 


The Srrike- Block marked B 3.isa Plain ſhorter 
than the 7oyzter, having-its ſols made exactly flat, 
and ftraig hr, and is-uſed for the ſhooting of a ſhort 
7oynt , becauſe it is more handy than the long 7oymr- 


er. It is allo uſed for the framing and firting the 


_ - Joynts 
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Joynts of Aiters and:Bewels 3) bur then it is uſed in 
a different manner from other Flains: 'For if the M4- 
fer and Bevel you are'to'fit be ſmall, you muſt hold 
it very ſteddy in your lefrhand, with the Sole of it 
upwards,and its fore-end cowards your right hand - 
and you muſt hold your work in your right hand 
very ſteddy : Then apply the ſawn AGter or fawn 
Zrvel end of your Stuff, to the fore- end of the Strike- 
Zlock, and ſo thruſt it hard and upright forwards, till 
it paſs over the edge of the ro», ſo ſhall the edge of 
the 10s, with ſeveral of theſe thruſts continued, 
cut or plain off your fuff the roughneſs that the © 
Teeth of your Saw made, But if your. work be fo big 
that you cannot well weild it in your right hand, 
you muſt ſet the end of your work in the Bench- 
ſcrew, and Plain upon it with a ſmoothing Plain: 


4 6. - The Uſe of the Smoothing Plain.: * 


The Smoothing Plain marked B4- muſt have its 
Iron ſet very” fine, becauſe its Office is to ſmoothen. 
the work from thoſe Irregularities, the Fore- Plain 
made. | SR an 5 


$7. Thellſe of the Rabber Plain. + | 


*F.:10 


The Rabbet- Plain marked B 5. is to cut part of the 
upper edge of a Board or other Suff ſtraight, that is, 
ſquare down into the Board, that the Je 4: of _ano-, 

| cy : 13BP 15355224 189 41 

ther Poard alſo cut down in the. ſame manner, may: 
and joyn'into the Square'6F the, firlt 'board thus 

Mt away: And when two Boards "are thus lapped 
0 the edges over 'one another, cis lapping over is. 
called nw: T5 nn 
"The Ribbet Plain 18 alſo” ſom{ritmes oſed, to ſtrike 
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a Facigin a peice of Moldings as {hall be ſhewed 
19 its proper place. _ | | 

The ſides of the irox are not incloſed in the $zoct 
of this Plain, as the foregoing Flains are, but the 
Irog is full as broad as the fock is thick,thart the ye- 
ry angles of the edge of the /r79y may not be borg 
off the ſuf; to hinder the ftiraight and ſquare cut- 
ting it down: nor doth it deliver its ſhaving ara 
Mouth on the top of the Stock as the other?liins do ; 
Burt it hath its-Af0#14 on the ſides of the P/4in»,and de- 


livers its ſhavings there. Its 7roy is commonly 


about an Inch broad. 


$ 8. TheUſe of the Plow. 


The 7low marked B 6. is a narrow Rabbet-Plajn 
_ with ſome additions toit: vis. two fquare-Staves, 
marked 4 « (yet ſome of them have the upper edg. 
es of them rounded off for the better comply. 
ance with the Hand) Theſe Sraves are ler ftiff 
through two ſquare Mortefles in the fock,. marked 
& 6, They are about ſeven or. eight Inches long, 
and ſtand ſtraight and ſquare on the farther fide of 
the flocks and theſe two ſtaves have ſholders on the 
higher ſide of the fork reaching down co the wood- 
en ſole of the 7lain (for there is alſo an ron ſole be- 
longing to the Paw) To the bottom of theſe two 
Sholders is Rivetred with Iron Rivets a . Fence (45 
workmen eall. it). which: comes .cloſe under the 
Wooden ſolt, and its depth reaches below:the 4ros ſole 
abour half an'Inch :. Becauſe. the /rsz of the Plow is 
very narrow, and the fides of it towards the bottom 
are not to: de incloſ[edin-the flock, for the ſame ren- 
fon that was piven..it_the -Rabber-pliin ; therefore 
upon.the fock'1s let: in and trongly nailed: an Iron 
Plare of che chickneſs of che Plow, Trop, for _—_ 

| Wy 
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of that bredth will not be ſtrong enough to endure 
the force the lower end of the //ow ron is put to : 
This 110» ?/ate is almoſt of the ſame thickneſs that 
the bredch of a Plow lr8n is. Joyners have ſeveral 
Plows for ſeveral widths of Grooves, 

The Office of the Plow is to plowa narrow ſquare 


' Groove on the edge of a Board 3 which is thus per- 


form'd, The Board is ſet an edge wich one end in 
the Bench-ſcrew, and its. other edge-upon a Pin or 
Pins put into a Hoieor-Holes in the Leg or Legs of 
the Bench, (auch an Hole or Holes as will moſt conve- 
niently for height fic che bredth of che Board, Thea 
the Fence of the plow is ſet to that diſtance off the 
Iron Plate of the Plow that you intend the Groove ſhall 
ly off the edge of the Board : As if you would have 
the Groove ly half an Inch off che Board,then the two 
faves muſt with che Mallet be knocked through 
the Morteſles in the ſtock till the Fence ſtands half 
an Inch off the iron Plate: And if the ffawes are fir- 
ted ſtiff enough in the Morteſs of the ſock, it will 
keep at that diſtance whiles you 7low the Groove : 
For the Fence ( lying lower than the /rox of the 
Plain) when you ſet the 1r0n of the Plow upon the 
edge of the Board, will ly flat againſt the farther 
edge of the Board, and ſo keep the ron of the Plow 
all the length. of che Board at the ſame diſtance 
from the edge of the Board thar the 170» of the Plow 
hath from the Fence. Therefore your - Plow being 
ths fitred, Plow the Groove as you ,work with 0- 
ther Plains, only as you layd- hold on the ſtock of 
other Plains when. you uſe them, now you muſt lay 
hold of the two faves and their ſholders , and ſo 
thruſt your _ Plow  forwards,: till. your. Groove be 


made: to. your depth. rote 2:7 


E; 


% 
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- If the Staves go not Riff enough in -the Mortels 
of the ſock," you mult ſtiffen them by knocking a 
little wooden wedge berween the faves and their 
Morteſles. 4 6 |: 23-6 | . ; 

hg. of Molding Plains. 


'There are ſeveral other Plains in uſe amor 
Joyners, called Molding plains; as, the Round, the 


 Hollow,the Ogee, the Snipes Bill, the: Rabber-plain, the 


Grooving-plain, &c. And of theſe they have (eve. 
ral ſorts, viz. from half a quarter of an Inch, toan 
Inch and a half: They are uſed as other Plains are, 

Tn the Plaining of fuf,you muſt uſe 7 1arns whoſe 
trons have different Mountings; and that according 
to the hardiiefs or foftneſs of the Wood you are to 
work upon- For if the wood be hard, the Troy muſt 
ſtand more-upright than it need do if the wood 
'be ſoft: For ſoft wood, as Deal, Pear-tree; A aple; 
&c, The Iroy'is ſet to make an Angle of 45 de- 
grees with the Sole of the Plain: Bur if it be very 
hard wood you are to Plain upon, as Box, *Fbony, 
LienumFite, &c. It is ſet to 80 degrees, and ſome- 


_ times'quite upright: ſo-that theſe hard woods are 


indeed more properly ſaid co, be* Scraped, than 
Plained.' | | 
Bur before you come to uſe your Plains, you muſt 
know how to grind and whet them, for they are not 
ſo fitted when they are bought, but every work- 
 man'accomodates them to'his purpoſe; "as if it be 
an hard wood heis' to work on, 'he grinds. his 3af 
To! —_ obtuſe Angle than he would do for ſoit 
wood. . (4 ISI _ ESP! Rs. X 4 : 
| The: Zap! of AngleaiiTion is Sround 10! td'work 
_ anſoft wood isabout x 3 degrees,and fot hard wood 
by ON about. 
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about 1$0r 20 degrees, Where note, that the more - 
accate or thinner the Baſs/ is the better and ſmoo- 
ther the 170» cuts,' and the more obtuſe and thick- 
er,the ſtringer the edge is to work upon hard 
' work. 


d. io. Of Grinding and Whetting the Tron, 
and other Edge- Tools. | 


When you grind your T7rop, place your two 
thumbs under the 7rox, and your Fingers of both 
hands upon the 7roz, and ſo clap down your 7- 
708 to the ſtone, holding it tothat Angle with the 
Stoxe you intend the Bajil ſhall have : keep the Tron 
in this poſture without either mounting or ſinking 
ies endsall the while the Szoxe is turning about ; 
And when you lift the 7y0p off the Soxe,to ſee if it be 
oround to. your mind, if it benot, you muſt be ſure 
you place the 7roz again in the ſame Poſition on the 
Stone it had before : for elſe you will make a dou- 
'ble Bafil on your Troz : Bat if it be true ſet on the 
Stone and ſteddily kept to that Poſition your Baſil 
will be Ho/low,and the ſmaller your Grizdſtore is.the 
hollower it will be. You may know when it is well 
Ground, by the evenneſs-and entireneſs of the edge 
all the way. | 

Having ground your 7rop, you muſt (ſmoothen 
the edge finer witha good fine Whet-ffove, Thus, 
hold the edge of your roy upwards. in your left 
hand and your Whet-ſtone in your right, and having 
firſt ſpit upon your Stone to wet it , applyitto the 
Baſil of your Tron, in ſuch: a Poſition that it may 
bear upon the whole bredth of the Bal; and ſo 
working the Stone over the Baſil you will quickly 
wear the-courſer grating of the Gr;nd. ſtone off. the. 

a edge; 
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edge on that fide: Then turn. the flat fide of the 
iron, and apply the Store flat to it, till you have 
worn off the courſe gratings of the Grind ſtone, on 
that ſide too. 

Joyners ofcen grind their 770n; upon a flat Grizg- 
fone alſo: And then they hold the 7roz allo in their 
hands in theſame poſture as if it were to be ground 
on the Round Grindſtone : yer then inſtead of keeping 
the ron on one place of the Stone, they thruſt ir 
hard ſtraight forwards, almoſt the length of che 
Stone, and draw it lightlier ſtraight back again, 
keeping it all the while atthe ſame Angle with the 
ſuperficies of the Stoxe; and then ſmoothen its 
edge with the Whet-ſtone, as if it had beed ground 
upon the round Grind ſtove, And this they do'fo 
often, till they have rubbed the hollowneſs of the 
Baſil to a flac, and then they grind it again upon 
the round Grind. ſtone. . 

-This Order and Manner of Setting, Grinding and 
Smoothing a Baſil and Edge, is alſo uſed in all other 
Edge-Tools Joyners ule. 


5 10. of Chiſlels of ſeveral ſorts, 
And firſt of Formers, 


Formers marked C1, C3 are of ſeveral ſizes. 
They are called Formers becauſe they are uſed be-. 
fore the Paring Chiſſel, even as the Fore-Plain is uſed 
before the Smoothing-Tlain. The Staff you are to 
work upon being firlt ſcribed (as I ſhall ſhew in its 
proper place) you mult ſer the edge of the Former, 
2 lictle without the- ſcribed ftroak, with its Bf 
outwards, that it may break and ſholder off the 
Chips from your work as the edge cuts it. And 
you mult bear the Helve of the Former a little in- 
wards 
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wards over the Stwf, that the Former do not at firſt 


cut ſtraight down, bur a little outwards: For, 
ſhould you venter to cut ſtraight down at the firſt, 
you might with a negligent or unlukcly knock with 
the Mallet drive the edge of the Former under 

the work, and fo cut before you are aware more 
off the under ſide than the upper fide of your 
work, and ſo (perchance) ſpoil it, Therefore you 
may make ſeveral cuttings, to cut it ſtraight down 
by litcle and little, cill your work is made ready for 
the Paring Chifſel, When it is uſed the Helve of ic 


is knockt upon with a Mallet, to drive the edge into. 


the Staff. 
$ 31. Of the Paring Chiſſel, 


The Paring Chiſſel C 2. muſt have a very fine 
and ſmooth edge : Irs office is to follow the Former, 
and to pare off and ſmocthen. the irregularities the 
Former made. 

It is not knockt upon with the Maber, but the 
Blade is claſped upon the outlide of the hindermoſt 
joynts of the four and little fingers, by che clutch- 
ed inſide of the middle and third fingers of the right: 
hand, and (oits edge being ſer upon the ſcribed line, 
and the top of the Hetwe placed againſt che hollow: 
of the inſide of the right ſholder, with preſſing the 
ſholder hard upon the He/ve, the edge cuts and pares. 
away the repularcries, | 

This way of handling may ſeem a prepoſterous. 
poſture to mannage an Iron Tool 1n, and yet the rea- 
ſon of the Original contriver ofthis poſture is co be 
approved; . For, ſhonld workmen hold the Zlzge of. 
the ParingChiſſel in their whole hand, they muſt ei- 
ther hold their. hand pretty near. the Helve —_— 

5 tney. 
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they cannot well mannage the Too/, or they muſt 
hold ic pretty neer the edge, where the outſide of the 
fingers will hide the ſcribed lire they are to Pare 
in. But this poſture all workmen are at firſt taught, 
and PraRice doth ſo inure them to it, that if they 
would they could not well leave it. | 


$. 12. of the Skew-Former. 


The Skew- Former warked C 4 is ſeldom uſed by 
Toyners, but for cleanſing accute angles, with jrs 
- accute Angle on its edge, where the Angles of othe 
Cheſſels will not ſo well come. * | 


$13. Of the Morteſs Chiſſel, 

The Morteſs Chiſſel marked C 5. is a narrow 
Chjſſel but hath its Blade much thicker, and -conſe- 
quenly ſtronger (that ic may endure the heavier 
blows-with the Maller) than other Chiſe/s have, ſo 
chat in grinding it to an edge it is ground to a very 
broad Baſil, as you may ſeein the Figure. Its Office 

is to cut deep ſquare holes called Morteſſes in a peice 

of wood,  Joyners uſe them of ſevera] Bredths ac- 

cording as the Bredths of their Mortefſes may re. 

quire. | | 
614. Of the Gouge, 


The Gonge marked C 6. is a Chifel! having a 
raund edge, for the cutting ſuch wood as is to be' 
Rounded or Hollowed, | ' 

T heſe ſeveral ſorts of Chifſels Joyners have of ſe - 
veral ſizes, that they may be accomodated to do ſe- 


_ veral ſizes.of work. . 
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MECHANICK EXERCISES. 

| OR, 
The Dodtine of Handy-works. 


Continued in the Art of Foynery. 
$ 15. Of the Square, and its Uſe. 


H E Square, marked D, is two acjund&t Sides 
of a Geometrical Square. 4 The Handle, 
6 The Tongue, c The Onter Square, 
4 The 1nner Square. For Joyners ule it is made 
of two pieces of wood, the one about an Inch thick 
and the other about a quarter of an Inch thick: 
Theſe two pieces are ſeverally ſhot exactly ſtraight, 
and have each of their Sides parallel to each of 
their own Sides. The thick Piece(called the Handle) * 
hath a'Morteſs ia it, as long within a quarter of an 
Tach as the thin piece (called the Tongae)is broad, 
and ſtifly ſo wide - as to contain the thickneſs of the 
| Tongue. The Tongue is faſtned into the Morteſs 
of the Handle with Glew and wocden Pins, (o as the 
two outer ſides (and then conſequently the rwo in- 
= ſides) may ſtand ar right angles with one an-. 
other, IN. = | 
The Reaſon why the Handle is ſo much thicker 
than the Tongue, is becauſe the Handle (hould on 
either fide become a Fence to the Tongue. And 
the reaſon- why the.,:T.ongue:hath not its whole 
bredth lec- into the end of the Handle is,. becaute 
they may with leſs care ſtrike a line by the fide of 
N a thin 
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athin than a thick piece : For if inſtead of holding 
the hand upright when they ſtrike a line, they 
ſhould hold it never fo little inwards, the ſhank of 
a Pricker falling againſt the top edge of the Handle 
would throw the Point of a Pricker farther our 
than a thin piece would : to avoid which Inconye- 
nience the Tongue is left about half an Inch our of 
end of the Handle. WD 


Another Reaſon is, That if with often ſtriking 


the Pricker againſt the Tongue it becomes rag- 
ged, or uneven, they can with leſs trouble plain ic 
again when the ſtuff is all the way of an equal 
ſtrength , than they can if croſs-graind ſhoulders 
be added co any part of it. 

Its uſe is for the ſtriking of lines ſquare either to 
other lines or to ſtraight ſides,and to try the ſquare- 
neſs of their work by ; As if they would ſtrike a 
line ſquare to a fide they have already ſhot; They 
apply the inſide of the Handle cloſe to the fide ſhor, 
and laythe Tongue flat upon the work, then by the 
outerſide of the Tongue they draw with a Pricker 
a ſtraight line, This is called Striking or drawing of 
4 Square. Or,if, they would Try the ſquareneſs of 


a Piece of ſtuff ſhot on two adjoyning ſides,they ap-. 


ply the infides of the Handle and Tongue to the out- 
fides of the ſtuff, and if the outfides of the Ruff do 
all the way agree in. line with the inſides of the 
Square, It is true Square. Or if they would try the 
inward ſquareneſs of work, they apply. the two out- 
fides of the Square to the inſides of the work. 


$16, The manner of Plaining and"Trying 4 piece of 
I PRES, , , A 
. We will take for Exmple,, a Piece of Stuff aw; 
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led a Quarter, which is commonly two Inches: 
thick , four Inches broad, and ſeven Foot long. To 
plain this ſquare , Lay one of its broad fides upon 
the Bench, with one of its ends ſhov'd pretty hard 
into the Teeth of rhe Bench- hook, that it may ly the 
fteddyer. Then with the Fore-Plain as you were 
raught $2.N#m6.4.. Plain off the roughneſs the Saw 
made at the Pir, and work that fide of the Quarter 
as ſtraight in its length and breadth as you can with 
the Fore-Plainz which you may give a pretty good 
gueſs ar, if the edge of the-Iron have born all the 
way upon the work, yet you may try by taking up 
your work, and applying one end of it to one Ey 
while you wink with the other, and obſerve if any 

Hollow or Dawks be in the length, if nor, 
| you may conclude it pretty true: For the work thus 

held, the Ey will diſcern pretty nearly. Or, for 

' more certainty you may apply the edge of the:two 
Foot Rule, or rather a Rule ſhot the full length of 
the Quarter to your work, and if it agree all the 
way with the Rule, you may conclude it is ſtraight 
in length. Bur if you finde it not ſtraight, you muſt 
fill with the Fore Plain work off thoſe Rikngs that 
bear the edge of the Rule off any part of the Stuff : 
Then try if the Bredth be pretty ftraight, if ir be 
(the Dawks the roughneſs the Fore Plain made ex- 
cepted) the firſt office of the Fore Plain is perform'd : 
If it be not, you muſt ſtraighten the Eredth as you 
did the Length. 

- But though this Quarter be thus plained ſtraight 
in length and breadth, yer becauſe the Iron of the 
Fore Plain for its firſt working the ſtuff is ſet Rank, 
and therefore makes great Dawks in the ſtuff, you 


muſt ſet the Iron of your Fore plain finer,as'you were 
N 2 caught 
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taught hz. Numb. 4. and wich it then work down e- 
ven almoſt to the bottom of thoſe Dawks : then try 
it again,as before,and if you find it Try all the way, 
you may with the Joynter or Smoothing Plain, bur 
rather with the Joynter, go over it again, to work 
out the irregularities of the fine Fore Plain : For 


the Iron of the Fore Plain being ground to a Riſing 


in the middle,as has been ſhewed 5 2,Numb.q.chough 
it be very fine ſet, will yet leave ſome dawks in the 


Stuff for: the p__ or ſmoothing Plain to work. 


out. Thus the firſt ſide of the Quarter will be fi- 
niſhed. 

Having thus Tryed one fide of - the Quarter 
ſtraight and flat, Apply the in-fide of the Handle 
toit, and if one of the adjoyning fides of the 
Quarter comply alſo with the in-{ide of the Tongue 
all the way, you need only (mooth that adjoyning 
fide: But if it do not ſo comply, that is, if ic be 
not ſquare tothe firſt ſide, which you, will know by 
the riding of the in-fide of che Tongue upon one 
of the edges, or (ome other part between the edges, 


you muſt wich the Fore Plain Rank-ſer plain away 


chat ſtuff which bears off the inſide of the Tongue 
from complying all the way. with it; Bat if the 
riſings be great, you may for quickneſs hew away 
the Riſings with the Hatchet: bur then you mult 
havea care you let not the edge of your Hatcher cur 


coo deep into the ſtuff, leſt you either ſpoil your 


ſtuff by making it unſizeable, if it be already ſmall 
_ enough; or if it haveſubſtance enovgh,make your 
ſelf more labour to get out thoſe Hatcher ſtroaks 
with the Plain than you need. Then take off the 
roughneſs the Hatchet” made with the. Fore-Plain 
Rank-ſer,.then. fine ſet,and laſt of all with the Joyn- 


eee: 
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ter or ſmoothing Plain : ſo is the ſecond ſide alſo 


finiſhed. | 
To work the third ſide, ſer the Oval of. the 


Gage exattly to that width from the Gage thar 


you intend the Bredth of the (4 arter ( when 
wrought) ſhall. have; which jn this our Example 
is four Inches, but will be ſomewhar leſs, becauſe 
working'it true will deminiſh the ſtuff : Therefore 
ſliding the Oval on'the Staff, meaſure on your Inch 
Rule ſo muchleſs than four Inches as you think 

oo tuff deminiſhes in working : Mend I fay, 


etween the Oval and the Tooth, your ſize , If at - 


the firſt proffer your Oval ſtand too far from the 
Tooth, Hold the Oval in your hand and knock the 
Tooth end of your ſtaff upon the work Bench till 
it ſtand near enough : If the Oval ſtand too near 
knock the other end of the Staff upon the Work- 
Beneh till it be fir. Then apply the flat of the Oval 
to the ſecond wrought fide of your Stuff, ſo as the 
Tooth may reach athwart the bredrh of the ſtuff 


upon the firſt ſide, and keeping the Oval cloſe 


againſt the ſecond ſide, preſs the Tooth ſo hard 
down thar by drawing the Gage in this Poſture all 
along the length of the Quarter, the Tooth may 
ſtrike-a line. In like manrer upon the fide oppo- 
ſite to the firſt, yiz. the fourth ſide, Gage another 
line oppoſite to the firſt gaged line, and work your 
ſtuf down to thoſe two Gaged lines on the third 
ſide,cither with Plaining alone,or with Hewing and 


afterwards Plaining, as you: were taught to work - 


the ſecond ſide. | 
To Work the fourth ſide: ſer the Tooth of the 
Gage to its exact diſtance from the Oval, viz. two 


Inches wanting ſo much as you think the ſtuff di- 
| N 3 miniſh'd. 
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miniſht in-working, and apply the flat ofthe Oval ' 
to each fide of the firſt fide, and Gage as before two 


lines, -one on the ſecond, the other on the third 
wrought-fide, Work your ſtuff then down on the 


fourth ſide to theſe two Gage lines,cither with-Plain- 
ing alone,or with Hewing and afterwards Plaining) 


© . as you were taught to work ihe ſecond fide. 


$ 17. To Frame two Quarters Square, 7nto one » 
another. 


You muſt take care in Morteſfing and Tennan- 


-zing, that as near as you can you <quallize the 


{trength of the ſides of the Morteſs to the firength 
of the Tennant. Ido not mean that the ſtuff ſhould 
be of an equal Subſtance, for that is not equallizing 


ſtrength: But the equallizing ſtrength muſt be 


conſidered with reſpec to the Quality, Poſition and 


Subſtance of the Stuff. As if you were to make a 


Tennant upon a piece of Fur, and a Morteſs to re- 
ceive it in a piece of Oak,and the Fur andOak have 
both the ſame fize. The Tennant therefore made 
upon this piece of Fur muſt be conſiderably bigger 
chan a Tennant need be made of Oak, becauſe Fur 
is much a weaker wood than Oak, and therefore 
ought to have a'greater Subſtance to equallize the 
ſtrength of Oak. And for Poſition, the ſhorter the 
ſtaff that the Tennant is made on, the leſs Violence 
the Tennant is ſubje& to. Beſides it is eafter to ſplir 
wood with the grain, than to break wood croſs the 


grain ; and therefore the ſame wood when poſited 


as a Tennant is ſtronger than the ſame wood of the 
ſame fize when poſited as a Morteſs : for the inju- 


'ry a Morteſs is ſubject to is ſplitting with the grain 
of the wood, which without. good care it will of ten 


.do 
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do 'n working: but the force that muſt injure a Ten: 
nant muſt offend it croſs the grain gf the wood, in 

which poſition it will-beſt indure E wheamch 

When two pieces of wood of the ſame quality and 
ſubſtance ( as in-this- our Example) are eleted to 
make on the one a.'Tennant,and in the other a Mor- 
teſs. If you make the Morteſs too wide, the fides of - 

the Morteſs will be weaker than the Tennant ; or, . 

if roo narrow, the Tennant that muſt fir the Mor- 

teſs will be weaker than the ſides that contain the 

Morteſs: And if one be weaker-than the other the-- 

weakeſt will give way to the ſtrongeſt when an 

equal violence is offer'd' to both, T herefore you. 
may ſee a neceſſity of equallizing the ſtrength of 
one to the other, as near as you can. Bat becauſe 

no Rule is extant to do-it by, nor can(for many con- 

fiderations I think) be made, therefore this equalli- 

zing of ſtrength muſt be referred to the Judgmenr 

of the Operator. Now to the work. 

| The Morteſs to be made is in a Quarter four. 

laches broad, In this caſe workmen make the Mor- 

teſsan Inch wide, (o that an Inch and an half ſtuff: 
remains on either ſide ir. Therefore your ſtuff being 
ſquard as was taught in thelaſt Seton, Set the Oval. 
of the Gage an Inch and an half off the Tooth, and. 
eage with it on either fide your ſtuff a ſtraight line 
at that diſtance from the end you intend the Morteſs 
ſhall be: then open your Compaſſes ro two Inches, 
and prick off that diſtance in one of the lines, for the 
length of the Morteſs : then lay the infide the Han- 
dle of the Square to one fidevf the ſtuff, and upon 
both the pricks ſucceffively,and with your:Pricker-- 
draw ſtraight lines through them by the fide of the 


Tongue , fo ſhall the bounds of your Morteſs be- 
ſtruck: 


LI 
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ſtruck cut on the Quarter. If ycur Mortefs go 
through the Quarter,craw the ſame lines on the vf- 
polite fide of the Quarter, thus, Turn the Quarter 
orits edge,and apply the-inſide of the Handle of the 
Square to the ends of the former drawn lines, and by 
che ſide of the Tongue draw two lines on the edge 
of the Quarter, then turn the Quarter again with 
its other broad ſide upwards, and apply the inſide 
of the Handle of the Square to the ends of the laſt 
lines drawn on the edge, and by the fide of the 
Tongue craw two lines on this broad {ice alſo, 
Thete two lines(if your quarter was truly ſquar'd) 
thall be exa@aly oppoſite to the two lines drawn on 
the firſt broad fide of the quarter, for the length of 
the Morteſs: And for the width of the Morteſs 
Gage this fide alſo,as you did the firfl : then for the 
 Tennant,Gage on that end of the Quarter you intend 
' the Tennant ſhall be made, the ſame lines you did for 
the Morteſs. And becauſe the Quarter is two Inches 
thick, prick from the end two Inches,and applying 
the infide of the Handle of the Square to the fide of 
the Quarter, and the Tongue to that Prick, draw by 
che.ſide of the ave 9 a line through that fide the: 
Quarter: then turn t 


the Morteſs, 


Then place the edge of the Inch Morteſs Chiſſel : | 


with its Bafil from you, and the Helve bearing a lit- 
tle cowards you, within one half quarter of 'an Inch 
| of one end of the ſtruck Morteſs, and with your 
Mallet knock hard upon it, till you find the Paſit of 
the Chiſſel will no longer force the chips out of the 
Morteſs: then remove the Chidlel tothe other end 

| of 


e other ſidrs of the Quarter ſuc- 
ceſlively, and drawlines athwart.eachſide the Quar- - 
ter,as you were taught to drawtlie oppoſite lines for - 
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of the Morteſs, 'and-work as with the firſt end, till 
rhe Chips-willveidho longer : * Then work away 
the Stuff berween the two Ends, and begin again 
at ofie of the ends, and then ar the other, and work 
deeper /into--the Morteſs; then again between 
both ; and ſowork - by degrees;till-you have 
wrought the Morreſs through, or ' (if not through) 
ro the intended depth: 'then with the Morteſs Chiſ- 
ſel work” nearer- the drawn lines at the ends of the 


Morteſs (for before you. were direed to work bur - 
within half .a quarter of an Inch of the drawn - 
lines,):'- by laying light blows on it, till you have 


_- made it fir to:pare-ſmooth with: a natrow Paring 


Chiſſel,and then pare the ends} as you'were taught 


to work with . the Paring Chiſſel : then with the 


broad Paring Chiſlel, pare the ſides of the Morteſs 


Juſt ro-the {truck lines ; fois the Morrteſs finiſhed. 
-" To-work'the Tennant lay the other Quarter on 
edge upon your Work Bench,and faſten it with the 
Holdfaſt,as you were taught Sect.I. Then with the 
Tennant Saw Saw a little withour the ſtruck line 
towards the:end : you muſt not Saw juſt upon the 
ſtruck line, becauſe 'the Saw- cuts rough: Beſides, 
you muſt leave ſome ſtuff to pare away ſmooth to 
the ſtruck line, that the $:i/e (that is, the upright 
Quarter)may make a cloſe Joynt with the Rar{(thar 
is) the lower Quarter : Saw therefore right down 
with the Tennant Saw, juſt almoſt to theigaged lines 
for the thickneſs.of the Tennant, and have- a care 
to keep the Blade of the Saw exaQly upright. 
Then turn rhe oppoſite ſide of the Quarter up- 


wards, and work as you were taught to work the 


- Then with-the;paring. Chiſſel ; pare the work 
O cloſe 
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cloſe to the gaged lines for the Tennant. Then try 
how it fits the Morteſs :::If it be not pared enough 
away,you muſt Pare it where it Bears, that is,ſticks. 
Bur if you ſhould chance to have made it too little, 
ou haye ſpoiled your work : Therefore you may 
bo how. neceſſary it is not to make the Morteſs too 
wideart firſt, or the Tennant too narrow. ; 
Then with the Piercer pierce two holes through 
the ſides or cheeks. of the Morteſs, about half an 
Inch off either end one. Then knock the Tennant 
Riff into the Morteſs, and ſer it upright by apply- 
ing the angle of the outer ſquare to the angle the 
© two Quarters make, and. with your Pricker prick 
round abour the inſides of the Pierced holes upon 
the Tennant. Then take the Tennant out again, 
and Pierce-two holes with the ſame Bit about the 
thickneſs of a fhilling above the Pricked holes on 
the Tennant,that is,nearer the ſholder of the Ten- 
nant, that the Pins you are to drive in may draw 
the ſholder of the Tennant the cloſer to the flat fide 
of the Quarter rhe Morteſs is made in. Then with 
the Paring Chiſſel make two Pins ſomewharTaper- 
ing, full big enough, and ſetting the two Quarters 
again ſquare as before, Drive the Pins ſtiff into the 
Pierced holes. | 
If you make another Square as you did thiszand 
make alſo a Tennant on each un-Tennamed end of 
.the Stiles, and another Morteſs on the top and bot- 
tom Rails, you may put. them rogether and make 
{quare Frame-of them. \. ' 


$ 18. Of the Miter Square. And its Uſe. 
The Miter ſquare marked E hath (as theSquare) 
an Handle marked a one Inch thick, and three Inch- 
yJ 
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es broad,and a. Tongue marked 6 of about the ſame 
bredth:-che Handle and*the Tongueſas the Square) 
have both their {des parallel to cheir own ſides. The 
Handle(as the {quare) hath:in the middle of its nar- 
roweſt fide a Morteſs in ic, of an equal depth the 
whole length of the Handle: Into this Mortels is fit- 
ted orie. end of the Tongue, bur the end of the Handle 
is firſt Bereld off to make an Angle of 45 Degrees 
with its infides This Tongue is (as the {quare) Pind 
and Glewed into the Morteſs of the Handle. 

It is uſed for ſtriking a Miter line, as the Square 
is to ſtrike a-ſ{quare line, By applying the Inſide of 
the Handle co the outſide of the Quarter or Batten, 
you are to work upon + and then by ſtriking a line 
by the ſide of the Tongue : For that line ſhall ve a 
Micer line. And if upon two Pattens you ſtrike two 
ſuch lines, and Saw .and Pare them juſt off in the 
lines, when the flatts of thoſe two ſawn ends are ap- 
plyed to ohe another, the our and infide of the Bat- 
tens will form themſelves into the Figure of a 
Square. p 

Thus Picture Frames and looking Gla(s- frames 
are, commonly made,as by a. more full Example you 


% 


may ſee in the nextSection. - - -.: .-: 


| $ 19. Of the Bevil. 

As the Square'is made to ſtrike an Angle of 9o 
Degrees, and-the'Miter-an Angle of 45 degrees, fo 
the Pevii (marked F) having'its' Tongue movable 


upon a/Center may'be-fet to ſtrike angles of any 
greater: or leſſer numbers of Degrees, according as 
you open the Tongue wider from, or ſhut it cloſer 
to the:Handle,)\; It is' uſed as the Square, and the 
Miter, and will perform the Offices of them both, 
chough it be nbt-purpoſely made for either z' but ms 

w! | O 2 the 


the ſtriking ſuch Bevil lines.as one-part of your 
work muſt be cutjaway tdzto:mmake ic joyn with an- 
ther part of your work : for Example. - F974. 
We will propoſe' to make'a Frame for a Pictare, 
Looking Glaſs, 8c. containing eight ſtraight fides, 
You may quickly perceive that all the ends of theſe 
eight {ides muſt be cur to. Bevils; and what Bevils 
they muſt be, you will, find if you deſcribe.upon a 
ſmooth flat Board a Circle of any bigneſs, bur the 
larger the beter: Devide this Circle into” eight e- 
qual parts,and from every point draw a line to the 
Center : Draw.alſo ſtraight lines from every point 
co its next point : Then lay the Infide of the'Handle 
of your Bevil exactly upon any one of theſe ſtraighr 
lines , ſo. as the angle made by the infide- of the 
Handle and the infide of the. Tongue lye exactly at 
the very angle made by this traighr line, and theSe- 
mi-D1ametral line proceeding from the Center,and 
move the Tongue nearer or farther off the Handle 
till the infide of the Tongue and the infide of the 
Handle ly exaQly upon thoſe two lines, So ſhall your 
Bevil be ſer. A 
Then having ficted your Peeces to your:Scant- 
ling, Stick your Prcicker as neer the ourward Cor- 
ner of your Peeces as your ſtuff will bear,and apply 
the inſide of your handle alſo ro the- outer fides of 
your Pieces,and ſo as the infide of the Tongue tay 
be drawn hometothe Pricker, For then-lines:drawni 
on thoſe Peeces,by the infide of the Fongue ſha[l be 
the lines the Pieces muſt be.cut: in to make theſe 


eight Pieces joyn evenly together by the ſides of 


each others Bevil: then with the Strike-block 
ſmooth the ends of the Bevils,/ as y ou wereitaught 
in the Se&ion of the Strike-Block. ; yy 
If you have a Board on the Back-fide of this 

| | Frame 
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Frame,you may Glew the backſidesof theſe Peeces - 
Peece by Peece.to rhe Board ; bur firft you muſt fir 
them to an exact complyance of every Bevil with 
its Match, and when thi 


ey are ſo fitted, drive two 
Nails cloſe to the outſide of every Peece, but drive 
not the Nails deep into the Board, becauſe when 
the Frame is fet and Glewed, or othewiſe faſt- 
ned, you muſt draw the Nails our again, For theſe 
| Nails are only intended to ſerve for Fences to ſer 
and fit each peece into its proper place, before the 
whole Frame is faſtned together. And ſhould you 
not thus Fence them, though by your Eye you 
might judge you fitted the Bevils exactly, yer one 
Peece being never ſo little out of its due poſition 
would drive the next peece more out, and that the 
next, till at the laſt, the laſt Peece would not joyn, 
but either be too ſhort, or too long, or ſtand too 
much out, or in, or elſe too open, or too cloſe on the 
out or inſide. : | 

But'if you have no Board on the backſide, you 
muſt when you Saw the Bevelling angles upon the 
ſquare ends of Pieces not ſawn quite through the 
depth of one end of every pzece,but about half way 
through the depth or thickneſs,and then wich your 
Chiſſel either ſplic or elſe pare the upper ſide of the 
ſquareend flat away to the Bevil, and fo l-ave part 
of the ſquare end of your piece to lap under the 
peece is-joyned to. For Example. 

In fig.z 'Plate 5-..4 6 is the ſquare end of the 
peece, and b c: is the Bevil you work the Peece to. 
Therefore you muſt work away ſo much of the 
thickneſs of the ſquare end as is comprehended be. 
tween 4and c, ſo that you will ſee the Triangle 46 c 
Is to be wrought away half way dowa the thickneſs. 

'O 
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of the ſtuff, and ſo will the Triangle'a# c be left for 
the other half thickneſs of the tuff. Bur thar end of 
the piece mark'4 1,which joynsro the Peece:mark'{ + 
2,muſt upon its Bevil ſtroak be ſawn quice off, and 
its under{ide muſt have the ſame Triangle wrought 
into ir,juſt ſo fit asTo receive the Triangle in Peece 
2,and juſt ſo deep as that when theTriangle on Peece 
2 is fitted into the Triangle in Peece 1 the Superfici- 
es of both the Peeces may be even with one ano- 
ther. And thus you may lap the ends of every Peece 
into one another. | | 

Theſe Triangles at the ends of the Peeces you 
may Glew into one another, but if you think Glew. 
ing alone not ſtrong enough, you may (Pierce an 
| hole neer the inner edge of the Frame, becauſe the 
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Triangle hath there moſt ſubſtance of Ruff, and af- M 
cerwards Pinic, as you are taught ro Pin the Rail "= 
and Stile together in Sec. 17. - | F 
This way of Lapping over is ſometimes uſed Ye 
alſo for ſquare Miters,or other Angular Frames, Y 
$. 20. Of the Miter Box. ec 


' There is another way uſed by Joyners that make 
many Frames to ſave themſelves the labour of 
Drawing or ſtriking out of Squares, Miters, and 
ſeveral Bevils upon their tuff : And this is witha 
Tool called a Miter Box, deſcribed in Plate 5, fig.2. 
It is compoſed of two Peeces of Wood, of an Inch 
thick each, as A the upright Peece, B the Bottom 
Piece, The Upright piece is nailed upright; faſt 
upon the Bottom Piece. And thjs Upright Peece 
hath on its upper fide the Miter Lines ſtruck with 
the Miter (quare,as d e, on the left hand, and gh on 
the right hand: on theſe two Miter lines the edge 
| of 
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of the Saw is ſet, and a kerf made ſtraight down 
the upright peece, as from Je on the left hand to f, 
and from g h on the right handto ;, Inlikeman- 
ner any other Bevil is ſtruck upon the upper ſide 
of the upright peece with the Bevil, as & / on the 
| left hand, and » 0 on the right. On theſe two Be- 
vil lines the edge of the Saw is ſet, and a kerf made 
ſtraight down the upright p<ece, as from k ro lm, 
and from gh toz, You may make as many Be- . 
vils as you pleaſe on the upright peece,of the Miter - 
Box, Bevils to joyn Frames of either five, fix, ſe- 

venzeight ſides &c. and the manner -to make them 

to any number of ſides was in part taught in the 

laſtSeion, For as there you were directed to de- 
vide the Circle into eight equal parts, becauſe eight 
was the number of ſides, we propoſed to make that 

Frame conſiſt of 5 So, if for any number of ſides 

yoga devide the Circle into the ſame equal parts,and 

work as you were there direfted, you may find what 

Bevil the Peeces muſt have'that make a Frame that 

confiſts of any number of fides. 

So alſo for Sawing of any Batten, or other ſmall 
pieces ſquarezStrike at the point 4-0n the upper fide 
of the upright Peece a line ſtraight athwart it, to 6, 
and Saw ſtraight down the upper peece, to 6. 

The manner how theſe kerfs are Sawn ſtraight 
down with greateſt certainty is, thus, Apply the 
inſide of the Handle of the ſquare to the upperſfide 
of the upright piece,. ſo as the Tongue lve cloſe to 
that end of the Miter, B?vil, or ſquare line ſtruck: 
through the upper fide of the Miter Box, and with 
the Picker ſtrike a line cloſe .by the fide of the 
Tongue through that fide of the upright Peece;; 


Fura. the Tongue to the: other fide the upright 
. Peece- 


+ 


Peece and apply the inſide of the Handle of che 


ſquare to the other end of the Miter,Bevil,or ſquare | 


line, and with the Pricker ſtrike alſoa line cloſe 
by the fide of the Tongue chrough that fide the 


_ upright Peece. Theſe two lines ſtruck on either 


ſide of the upright peece ſhall be a line on each ſide 
in which the edge of the Saw muſt run, to ſaw it 
ſtraight down. . | 

$ 21. Of the Gage, 


The Gage mark'd G (in Plate 4.) The 0val bis fit- 
red ſtiff upon the Staff c, that it may be ſer nearer 


or farther from- the Tooth a.Its Office is to Gage a line | 


parallel to any ſtraight fide. Iris uſed for Gaging 


Tennants, and for Gaging Stuff to an equal thick- 


neſs. 

When you uſe it, you muſt ſet rhe 9va/ to therin- 
tended Diſtance from the Tooth: If the|/Oval ſtand 
roo near the Tooth, Hold the Oval in your right 
hand, and knock the hinder end of the Staff upon 
the work bench, till it remove to its juſt diſtance 
from the Tooth: If it ſtand too farr off the Tooth, 
knock the fore end of the Staff (viz.the Tooth end) 
G1l it remove to its juſt diſtance from the Tooth : If 


the Ovalſlide not ſtiff enough upon the Staff, you 


may' ſtiffen it by ſtriking a wooden wedge between 
the Morteſs and the Staff: So may you apply the 
fide of the Oyal next the Tooth, to the fide of any 
Table or any other ſtraight ſide, with the Tooth 


Gage a line parallel (or of equal diſtance) all the 


way from that fide, 
$ 22 Of the Piercer. 


The Piercer H in Plate 4 hath a the Head b the Pod, 


c the 


Y -Numb, VY. ” : J: 


; the Stock, d the Bits. - Its office is ſo well-known, 
chat I need ſay little to it. Only, you muſt take 
care-co keep:the Bir ſtraight tothe Hole you pierce, 
leaſt you deform the Hole, or break the Bitr.: .. . 
You ought to be provided with Bicts of ſeveral 
ſizes, fitred into ſo many Padds. - | T 


$ 23. - Of the Gimbler.:/ ; 


The Gimblet is marked T, in -?late.4. It hath a 
Worm at the end of-its Bir. Its Office is to make 
4 round hole in. thoſe places of your work where 
the fock of the Piercer by reaſon of its -own . ſhol- 
der, or a (holder or. Butting out upon the work will 
not turn about. . Its Handle is held in a clutched, 
hand, and its Bit twiſted ſtiff into your work. You 
muſt have them of ſeveral ſizes. cp 


$ 24+. Of the Augre, 7,7. 

The Avere marked K in Plate 4. hath a a the. 
Handle, b the Bit.' Its Office is to make great 
cound holes. When you uſe it, the ſtuff you work 
upon is commonly laid -low under you, - that you 
may the eafier uſe your ſtrength upon. it: For in 
twiſting the Bit about by. the force of both your 
hands, on each end of the Handle one, it cuts great 
- chips out of the ſtuff, You muſt, bear your ſtrength 
perpendicularly ſtraight to che end of the Bite $ as 
with the Piercer, c 94-410. atigy PODS 


The Hatchet is marked L,in ?late 4. :Its,uſeis fo 
well known, (even-to the moſt un-igte/igenr) Fa 
I need. not'-uſe, many, words on 3t2 yet $hus. much, | 
L will ſay, Its uſe.i6.t0 Hey the igregu ares off 

A eta, | | *.-, ANC; 
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ſuch peeces of tuff which may be ſooner Hewn than 
Sawn. | TH 

' When the Edge is downwards and the Handle 
towards you, the right ſide of its Edge muſt be 
Ground to a Bevil, foas to make an Angle of a. 


bout x2 degrees with the left fide of it: and after. 


wards ſet with the whetſtone, as the Irons of 
Plains, &c. 
& 26. Thellſe of the Saw in general. \\ 


In my former Exerciſes I did not teach you how to 
chuſe the Tools a Smith was to uſe , Becauſe it is 
a Smiths office to make chem : And becauſe in 
thoſe Exerciſes I treated of making Iron work, and 
Steel work in general, and the making and excel. 
lency of ſome Tools in particular, which might 
ſerve as a general notion for the knowledge of all 
Smiths Workmianſhip, eſpecially to thoſe that 
ſhould concern themſelves with _—_— : Bat to 
thoſe that ſhall concern themſelves with Joynery, 
and nor. with Smithing ; It will be neceſſary chat 
I teach them how to chooſe their Tools that are 
made by Smiths, that they may uſe them with more 
eaſe and delight, and make both quicker and neat- 
er work with them. | 

All ſorts of Saws for Joyners uſe are to be fold 
in moſt Iron-monger ſhops, but eſpecially in Foſter- 
lane, London: chuſe thoſe that are made of Steel, 
(for ſome are made of Iron) for Steel is of ir ſelf is 


harder and ſtronger thanfron :*You may know the 


Steel Saws from Iron S«vs, Thus, The Steel Saws 
are generally - ground bright and ſmooth, andare 
(the thicknefs'of the Blade confidered) ſtronger than 


fron $xws :© Biit the Tron "$46; are only Hammer. | 


hardned, and therefore if they could beſo hard, yet 


they. 
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chey cannot be-ſo ſmooth as if the irregularities of 
the Hammer were well taken o&igh the Oring- 
ſtone - ſee ir be free from flaws,and very well Hame 
mered, and ſmoothly Ground, (that is evenly 
| Ground, ) you may know if it be well Hammered by 
the ſtiff bending of ir, and if it be well Ground, 
(that is evenly Ground,) it will not bend'in one 
part of it more than in another, for if ir do, it is a 
fign that part where it bends moſt is either too 
much Ground away, or too thin Forged in that 
place: Bur if it bend into a regular bow .all the 
way,and be ſtiff,che Blade is good : It cannot be too 
ſtiff, becauſe chey are but Hammer hardned, and 
therefore often bow when they fall under unskil- 
ful hands, but never break, unleſs they have been 
often bowed in that place. The edge wherean the 
Teeth are is always made thicker than the back, 
becauſe the back follows the Edge;and if the Edge 
ſhould not make a pretty wide kerf, if the back do 
not ſtick in the kerf, yer by never ſo little irregular 
bearing or twiſting of the hand awry, it might ſo 
ſtop as to bow the Saw ; and (as I ſaid before) with 
often bowing it will break at laſt. When workmen 
light of a good Blade thus qualified, they matter 
not much whether the Teeth be ſharp or deep, or 
ſetto their mind z for to make them ſo isa task 
they take to themſelves; And thus they perform it : 
They wedge the blade of the Saw hard into the 
Whetting Block, marked P, in 7late 4, with the handle 
towards their left hand, and theend of the Saw to 
the right, then with a three-ſquare file they begin 
at the lefc;hand -end, leaning © harder pon | the 
fide. of the- file o_ right hand-than-on:thar fide 
to the left hand ;- Ib that they file the upper ſide:of 


the Tooth of the Saw aflope-towards the right-hand, 
En elk P 2 and 


- 
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'and-the underſide of the Tooth-a lictle aſlope to- 
wards the left,or almoſt down-right. © Having filed 
-one Tooth'thus, all the teſt muſt be ſo filed; Then 
with the Saw wreſt, marked O in Plate 4.they ſet the 
Teeth of the Saw : that is, they. put one of the 
Notches marked 4 44 of the Wreſt between the firſt 
'two Teeth on: the Blade of rhe. Saw, and then 
-turn the Handle Horizontally a little about upon 
'the Notch towards the end of the Saw; and thar ar 
once turns the firſt Tooth ſomewhat cowards you, 
and the ſecond Tooth from you : Then skipping 
two Teeth,they again put one of the notches of the 
Wreſt between the third and fourth Tooth on the 
Blade of the Saw,and then (as before) turn the Han- 
dlealittleabout upon the notch towards the end of 
the Saw, and that turns the third Tooth ſomewhat 
towards you, and the Fourth ſomewhat from you : 
Thus you- muſt ''skip two Teeth at a time, and turn 
the reſt till all the Teeth of the Saw are ſes, This 
Setting of the Teeth of the Saw (as workmen call 
it) is to make the kerf wide enough for the Back to 
follow the edge : and is \Set Raykey for ſofr, courſe, 
cheap ſtuff than for hard, fine, and: coſtly ſtuff : for 
the Ranker the Tooth: is ſer, the more ſtuff is waſted 
inthe kerf : and beſides, if the ftuff be } ard it will 
require greater labour to tear away a great deal of 
hard ſtuff, then it will do to tear away: but a little of 

the ſame ſuf; 217 i E's | 
The P:#-Saw, 'is\ ſet ſo Rank for courſe tuff 
as to make a kerf of almoſt a quarter of an Inch, 
dut for fine and coſtly ſtuff they ſer it finer to ſave 
ſtuff, The Whip-Saw is fet- ſomewhat finer than | 
the Pit-Saw, the Hand-$aw, _ ' Compaſs-Saw, 
finer. than the *Whip-Saw 4; But the Tennant San, 0 
Frame-ſaw, and the Bow; Saw, &c. are ſet fine and 
- | have 
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have heir Teeth but very little turned over the 
ſides of their Blades :; So that a kerf made by them 
| is ſeldom above half a half quarter of an Inch. 
The reaſon why the Teeth are filed to an angle, 
pointing towards the end of the Saw, and nor to- 
wards the handle of the Saw, or diredtly ſtraight 
between the handle and end of the Saw, is, .Becauſe 
the Saw is deſigned to cut only in its progreſs for- 
wards; Man having in that activity more ſtrength 
to rid, and Command of his bands to guide his 
Work, than he can have in drawing back his Saw, 
and. therefore when he draws back his $:w, the 
Work-man bears it lightly off the unſawn Sruff, 
which is an eaſe to his labour,and enables him the 
longer to continue his ſeveral Progreſlions of. the 
Sam, . 
Maſter-Workmen when they dire& any of their 
Underlins to faw ſuch a piece of Stuff, have ſeveral 
phraſes for the ſawing of it : They ſeldom ſay Saw 
that piece of Stuff ; But Draw the Saw throuth it ,, Give 
that piece of Stuff a kerf ; Lay a kerf in that picce of 
Stuff;and ſometimes, (but moſt unproperly,) Cut,or - 
Slit that piece of Stuff : For the Saw cannot properly 
be ſaid to cut or ſlit the Stuff; bur it rather breaks 


or tears away ſuch parts of the Stuff from the ... 


whole, as the points of rhe Teeth prick into, and 
theſe parts it ſo tears away are proportionable to 
the fineneſs or rankneſs of the Setting of the Teeth. 
The Excellency ,of Sawing is to keep the kert 
exactly in the line marked'out to be Sawn, without 
wriggling on either or both ſides ; And ſtraight 
through the Stuff, as Work-men call it ; that is,ina 
Geometrical term perpendicularly through the 
upper and underfide, if your work. require it, -- 
mo 


96 Numb. , 
moſt work does : Bur if your work be to be Sawn 
upon a Bevel, as ſome work ſometimes 18, then you 
are to obſerve that Beyel all the length of rhe 


Stuff, &c. | 
$ 27.The Uſe of the Pit-Saw,mmarked M inPlate 4. 


The Pit-Saw is not only uſed by thoſe Work-men 
that make Sawing Timber and Boards their whole 
buſineſs, bur is alſo for ſmall matters uſed by Joyn- 
ers, when what they have to-do, may perhaps be 
as ſoon done at home, as they can carry or ſend it 
to the Sawyers. The manner of their working is 
both alike, for if it be a Board they would llir off a 
peece of Timber, or if they would take any ſquare, 
Quarter, or Batten, &c. off, they firſt ſet off their 
Scantlin : For Example, If it be an Inch (or more 
or leſs) they would take off a peece of Stuff, they 
vpen the points of their Compaſſes to an Inch mea- 
ſure on their Rule, and ſo much more as they rec- 
kon the kerf of the Saw will make,and from one ſide 
of their Stuff they ſer off at either-end of the Stuff 
the Diſtance of the points of their Compaſſes ; ar 
this Diſtance therefore they make with the points 
of their Compaſſes a prick at either end of the 
Stuff ; Then with Chaulk rhey whiten a line, -by 
rubbing the Chaulk pretry hard upon it ; Then 
one holds the line at one end upon the prick made 
there, and the other ſtrains rhe line pretty ſtiff up- 
on the prick at the other end ; then whiles the 
line is thus ſtrain'd, one of them between his Fin- 
ger and Thumb draws the middle of the line di- 
rely upright, to a convenient height (that it 
may ſpring hard enough down) and then lets it 
g0 again, fo that it ſwittly applies to its firſt poſi- 
tion 


| Numb. V. 


tion, and ſtrikes ſo _—_y againſt the Stuff that 
the duſt or attoms of the Chaulk rhat were rubbed 
into the Line, ſhake our of ir,and remain upon rhe 
Stuff. And thus alſo they mark the under-ſide of 
their Stuff: This is called Lining of the Stuffs And the 
Stuff cut into thoſe lines ſhall be called 77ch-S:uff, 
becauſe the Os thar prickt the Stuff were 
opened wider by the width of the kerfthan an Inch 

meaſure upon the Rule : Burt had rhe Compaſſes 

been opened but to an Inch exactly, that peece 

Sawn off ſhould in Workmens Language have been 

called Inch prickt , thereby giving to underſtand 

that it is half the breadrh of rhe kerf thinner than 

an Inch: And thus they call all other Scantlins 

2 Inches, 2+ Inches, 3, Inches, &c. Sawn, or Prickt. 

When two Work-men are not at hand to hold 
the line at both ends, he thar lines it ſtrikes one 
point of his Compaſs, or ſometimes a Pricker, or a 
Nail aſlope towards that end into the prick ſer off, 
and putting the nooſe at the end of his line over his 
Compaſles, &c. goes to the other end, and ſtrains 
his line on that prick, and ſtrikes it as before. 

The Stuff being thus lined is faſtned with wedg- 
es over the Pt, (if the Joyner be accommodated 
with a Pit) if he have none, he makes ſhift with 
two high frames a little more than Man high m its 
ſtead, (calle zreat Truſſels) with four Legs , theſe 
Legs ſtand ſpreading outwards, that they may ſtand 
the firmer: Over theſe rwo Truſſels the Stuff is laid 
and firmly faſtned that ir ſhake not. Its outer 
ſide from whence the Pricks were ſet off muſt be 
Perpendicular, which you muſt try by a Plumb line, 
for ſhould rhe top edge of thar fide, hang never ſo 
little over the botrom edge, or the bottom edge 

not 
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not ly ſo far out as the top edge, the Scantlin' you : 
Saw of would not be of an equal thickneſs on the - 
Top or Bottom; Becauſe the Saw is to work exaQt- | 
ly perpendicular, Then with the Pir-Saw they en- 
rer the one end of the Stuff, the Top mas at the 
Top, and the Pi-»az under him ; the Top-m47 ob- . 
ſerving to guide the Saw exactly in rhe line ;- and 
withal drawing the Saw ſomewhat towards. him 
when the S,w goes down ; andthe Pit-man drawing 
it with all his ſtrength perpendicularly down; bur 
not ſo low that the upper and lower handles of the 
Saw ſink below both their managements : Then 
| bearing the Teeth of the Saw a little off the Stuff, 
the Top-man draws the Saw up again, and the 
Pit-man aſſiſts or caſes him in it, and thus they con- 
tinue ſawing on till the Saw has run through the 
whole length upon rhe Stuff. 'But when the kerf 
,. is made ſo long that by the working of the'Saw' 
the Peeces of Stuff on either ſide will thake againſt. 
one another, and ſo more or leſs hinder the eaſe 
progreſs of the Saw, they drive a Wedge ſo farin' 
the kerf as they dare do for fear of ſplitting the 
Stufl, and ſo provide the Saw a freer and cafier paſ- 
ſage through the Stuff: This wedging they conti- 
nue ſo oft as they find occaſion. EE 
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Continued'in the Arr of Joynery 
$ 28. The Uſe of the Whip-Saw,marked N in Fate 4. 


HE Whip-Saw is uſed by Joyners to Saw. ſuch 
-greater;peeces of Stuff that.the Hand:$qaw will 
not eaſily reach through;when:they uſe it the Stuff 
is laid upon the T7uſſe/, marked O in 7/ate 5. inthe 
Angles of it. . Then two men'takes each an handle 
of the Saw; He to whom the Teeth of the Saw 
oints, drawing to him, and the other thruſting 
om him : And (as before) the-Saw having run its 
length,is lifted gently over the Stuff to recover ano- 
ther ſtroak of the Saw. 


 $ 29. -The wſe of the Hand-Saw, marked D, 
- the Frame or Bow Saw, he Tennant-- 
. Saw, marked O in Plate 4. 

Theſe Saws are acommodared for.a fingle . mans 
uſe, and cut forward as the other Saws, do. The 
office of the Cheeks made to the Frame: Saw is, by 
| the twiſted Cord .and Tongue in the middle to 
draw the upper ends of the Cheeks cloſer together 
that the lower end of the Cheeks may be drawn 
the wider aſunder, and ſtrain the Blade of the, Saw 
the traighter, The Temes; $4mbeing, chin hath 
aBack to keep it from bending. , 

Gn non 5 $ 30, The 
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200 . "Numb. VI. 
F 3a. The ſe of the Compaſs-Saw, marked Q Plate 4. 
The Compaſs- Saw ſhould not have its Teeth $7 


as other Saws have ;. but the edge of it ſhonld: be 
made fo broad, and the back ſo thin, thar it may 
eaſily follow the broad edge, without having irs 
TeethSer; for if the Teeth be Ser, the blade muſt be 
thin, or'elſe the Teeth-will not bow over the Blade, 


and if it be thin, (conſidering the Blade is ſo nar. 


row) it will not be ſtrong enough to abide tough 


work, bur at never ſo little an irregular thruſt, will 
bow,atid at {aft break ; yer for cheapneſs, they are 
many times made fo thin that the Teeth require a 
ſetting. - - Its office'is to cut a round, or'atty other 
Compaſs kerf ; ' and therefore the edge muſt be 


made broad, and the back thin, that rhe Back may 


haye a wide kerf to tun in 
:- -+$ -| of the Rule merkedDijn Plate: 5, 


The uſe of the Rule is to meaſure Feet, Inches, | 


and parts of Inches, which 'for that Purpoſe are 
marked upon the flat and ſmoorh ſides. of the Rule, 
and numbred with Inches, -and-hath every Inch di- 
vided into two halfs, and eyery half into two. 
— every. quarter into two-half quarters; 
o that every Inch is divided into eight equal parts, 
And theſe Inches are numbred from -vbne-end'of the 
Rn/e'to the athier ;-which.comtonly is in all 24. 


X y . * 


Inches-:: which is a"Fwo Foot Rute.: - © © 

They have commonly: both Board and Timber 
meaſute, &c. marked: npon them; for the finding 
both rhe: ſaperficial and: folid'Conrenr of Board or 
Timber : *The-uſe of which'Lines and Tables ha- 
ving been often raught by othets,” atid being more: 


_ Ma--/ 
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Numb. VI. Ion 
Mathematical than' Mechanical, js unproper ſor 
me to meddle within this Place : bur rather to re- 
fr to thoſe Books. EE tae 2 
But the manual uſe of ir is, eirher to meaſure 
{ngth with it, or to draw a ſtraight Jine by the - 
fide of it, or to'Try the ſtraightnels ' or flatneſs of 
their Work with. They Try their work by applying 
one of its edges to. the flat of the wroughr fide of 
their Work, and bring their Eyc as cloſe as they 
can, to ſee if rhey can ſee light berween the edge 
of the Rule and their Work : If they cannot they 
conclude their work is T75,and well wrought. - 


6 32. Of the Compaſſes marked E in Plate 5. 


4a The Foynr, bb the Cheeks of the Joynr, cc the 
ſunks, dd the” Pornts, Their Office is to deſcribe 
Circles, and ſer off Diſtances from rheir Rule, or a- 


ny other meaſure, to their Work. © 
$ 33. of the Glew-pot marked F inPlare 5. 


. The Glew-pot is commonly made of good thick 
Lead, that. by ifs. ſubſtance it may retain a heat 
the longer, ef the Glew Chi nor '(as Work-men 
kay when it cools) when it is to be nſed. 


$ 34- of, Qhuſing 4d Boyling Glew. 


The cleareſt, dryeſt and moſt tranſparent Glew 
the beſt : - when you boyl ir, break it with your 
Hammer into fall peoces and put'it into a clean 
Killer or Pipkin, by no means greafie, for thar will 
foil the” arahitcſs of the Glow, Bat” 1 


HC CHIMIMINELS OT TE VIEW. Þ '$ 0 it ſo 
much Waret as i$ conyenie £46 dit Ive the Glew, 


ad ro make it when it's hor; bout rhe chickneſs 
of the white ofan Egg :the quantity of warer can- 
| Q 2 not 
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not be aſſigned, becauſe of rhe different quality 
there is in Glew : keep it ſtirring while it is melt 
ing, and ler ir it not ſtick to rhe ſides or bottom of 
the Veſſel : When ir is well boyled, pour it into 
your Glew-port to uſe, bur let your Glew-pot he 
very clean. When it is cold, and you would hear 
it again in _ Glew-pot, you mult take great 
care thart it burn not to the ſides or bottom of the 
Glew-por, for that burning either turns to a thick 
bard skin, orelſe to a burnt Cinder-like Subſtance 
which if it mingle with the Glew will ſpoil ir all; 
becauſe by its Subſtance it will bear the two Joynts 
you are.to Glew together, off each other. 

When (with often heating) rhe Glew grows too 
thick, you may put more water to it ; bur then 
you-mulſt make it very hot, leſt the Glew and wa 
ter do not wholly incorporate: ;'-. . | * -... h 

Some Joyners will(when their Glew is too thick) 
put Small Beer into it thinking it 04a ne it: 
I have tryed it,and could never find it fo, bur think 
it rather makes the Glew weaker,. eſpecially if the 
Small Beer chance to be new, -and'its Yeſt;not wel 
ſerrled from ir, or ſo ſlale thar it be either Dregyy, 
- any whit mingled with the" ſettings of the 


- $35. "Of uſtng thi-Gltaw,. + + 
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* Your Glew muſt he very warm,” for. then it. 
thinneſt, and as it chills jt thickens : with a {mal 
Bruſh. you muſt ſmear 'the Glew. well upon the 
Joynt of cach peece you are.to Glew, rogether ;:And 
betore you let-them as they are to Nland. Ni 
NE OLNE GlEW,ma 
very well touch-and' take hold.of the Wood ; mn 
| : al 


joſtle them one upon. the other, that the 
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that the Glew on each Joynt may well incorporate. 
Then fit the two Joynts as they muſt ſtand ; And 
when you ſet them by to dry, let the one ſtand up- 
right upon the other ; For it they ftand aſlope, the 
weigh of the Stuff when it leans npon-two extreme 
edges, may make one end of the Joynt 0per. 


$ 36. Of the Waving Engine. 


The Wavirg Engine deſcribed in Plate 5. Fig. 9. 
Hath A B along ſquare Plank, of abour ſeven Inch- 


. es broad, five Foot long, and an Inch and half 


thick : All along the length of this Planck on the 
middle between the two fides runs a Rabbet, as part 
of it is ſeenat C: upon this Rabber rides a Block 
with a Groove in its under fide : This Block is a- 
bout three Inches ſquare. and ten Inches long, ha- 
ving neer the hinder end of it a wooden Handle 
going through ir, of abour one Inch Diameter, as 
D E: At the Fore-end: of this Block is faſtned a 
Vice, ſomewhar larger than a great Hand-Vice, as 
at F: The Groove in the Block is made fir to receive 
the Rabber on the Planck... *' uM 
-. Art the farther end. of the Plank is ereted'a 
ſquare ſtrong peece of Wood, about fix Inches high, 
and five Inches ſquare, as G. This Square Peece 
hath a ſquare wide Morreſs init on the Top, as at 
H.. upon the top .of this ſquare. peece is a ſtrong 
ſquare flat Tron Coller, ſomewhar looſly fitted on; 
having. two Male ſcrews fitted” into two Female 
Screws, to ſcrew againſt that part.of the Wooden 
Peece un-morteſſed ar the Top, marked L, thar it 
may draw- the Iron Coller hard againſt the Iron 
marked Q and keep ir ſtiff againſt the fore-{ide 'of 
the un-morteſſed Peece, marked L, when the peece 


aUQis 
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is ſet to its convenient heighth; and on the 0-. 
ther fide the ſquare wovuden Peece is ficted another 
Iroa ſcrew having to the end of its ſhank faſtned a 
round Iron Plate which lies within the hollow of 
this wooden Peece,and therefore cannot in Draft be 
{cen in its proper place z But I have deſcribed it a 
part,asatM (tig.9.) Its Nutis placed at M on the 
wooden Peece, On the farther fide of the Wodden 
Peece is fitted a Wooden ſcrew called a Knob, as at 
N. Through the farther and hither fide of the 
ſquare Wooden Peece is fitted a flat Peece of Iron, 


 abont three quarters of an Inch Broad, and one 


quarter of an Inch thick,fſtanding on edge upon the 
Planck , but its upper edge is filed round : (the rea- 
ſon you will find by and by:) Its hither end comes 
through the wooden Peece, as at O, and its far-; 
ther end on the oppoſite ſide of the wooden Peece.” 

Upright in the hollow ſquare of the wooden 
peece ſtands an 1roz, as at Q, whoſe lower end is cur 
into the form of the Molding you intend your work 
ſhall have. | 

In the fore fide of this wooden Peece is a ſquare 
hole, as at R, called the Mouth, _ EEE 

To this Engine belongs a thin flat peece of Hard 
wood, abont an Inch and a quarter broad, and as 
long as the Rabbet : Ic is disjun& from the En- 
gine, and in fig. $. is markedSS, called the Rack: 
Ir hath ics under flat cut into thoſe faſhioned 


- waves you intend your work ſhall have: The hol- 


low of theſe waves are made to comply with the 
round edge of flat Plateof Iron marked O «defcri- 
bed before) for when one end of the Ripler'yoh 


wave,is with the Vice Screwed to the plain fide of 


the Rack, and the” other end put” through 'the 
' Month 
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Mouth of -the wooden Peece, as at T T, (o as the 
hollow of the wave on the under-fide of the Rack 
may ly upon the round edge of the flat Tron Plate 
ſer on edge as at O,and the Iron Q is ſtrong fitted 
down upon. the Rigler, Then if you lay hold of 
the Handles of the Block D E, and ſtrongly draw 
by. them, the Rack and the __ will both toge- 
ther ſlide through the Mouth of the wooden Peece : 
And as the Rounds of the Rack ride over the round 
edge of the flat Iron, the Rack and Riglec will 
mount up to the Iron Q, and as the Rounds of the 
Waves on the under fide of the Rack flides off the 
Iron on edge, the Rack and Riglet will fink, aad ſo 
in a progreſſion (or more) the Riglet will on its up- 
per {ide receive the form of the ſeveral waves on 
the under fide of the Rack, and alſo the form-or . 
Molding that is on the edge of the bottom of the 
Tron, and ſo at once the Riglet will be both Mold- 
edand waved. | 

But beforeyou-draw the Rack through the En- 
gine you muſt conſider the office of the Knob N, 
and the office of the:Iron Screw M} For by them the 
Rack is ſcrewed evenly under the Iron Q. . And 
you muſt be careful that the Grove of the Block. 
flip not off the Rabbet on the Planck : For b 
theſe Screws and the Rabbet and Grove your nh 
will be evenly gaged all the way (as I ſaid before) 
under the edge of the Iron Q, and keep it from fli-- 
ding either ro the right or left. hand, as you draw ir: 
through the Engine. | 


'$ 37- Of Wainſccting Rooms. 
AAA (in Plate 7.) The Stiles. B The Baſe, 
C'The LZower- Rail, D The Sur-Baſe. EE -_ 
Mid: 
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Middle Rail (or Rails) F The Frieſe-Rail. G The 
' Upper-Rail, H The Cornice. I The Lyirig Pannel. 
K [he Large Pannel. L The Frieſe Pannel. 

In Waiuſcoting of Rooms there is, for the moſt 
part, bur two heights of Pannels uſed 4 unle(s the 
Room to be Wainſcoted be above ten foot high, 
as ſome are eleven or twelve foot High, and then 
three” Heighchs of Pannels are uſed : As I The 
Lying Panntl,above the Baſe. K The Large Pan- 
nel above the Middle, Rail: And L The Frieſe 1 an- 
nel above the Frieſe Rail. | 

The Frieſe -Rail is to have the ſame bredth the 
Margent of the Stile hath; The Middle Rail hath 
commonly two bredths of the Margent of the Stile, 
viz. one breadth above the Sar- baſe, and the other 
below the Sur-baſe. And the Upper and Lower Rails 
| have alſo each the ſame breadth with the Margent 
of the Stile, 

Thoſe Moldings above the Prickt line on the 
Top, as H, are calied the Cornice. 

Sometimes (and eſpecially in Low Rooms) there 
is no Baſe or S«r-baſe uſed, and then the Middle and 
Lower-Rail need not be ſo broad : For the Middle 
Rail need not be above a third part more than the 
Margent of the Rail : and the Lower- Rail you may 
make of what breadth you ſee convenient : They 
are commonly about three Inches and an half, or 
four Inches broad, yet this is no Rule : For ſome- 
times Workmen make only a flat Pliath ſerve. 

| You may (if you will) adornthe outer edges of 
the Srules and Rails with a ſmall Molding: And 
you may (if you will) Bevil away the outer edges of 
= as aqd leave a Table in the midgle of the 
Panel. 
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As Explanation of Terms uſed among Foyners. 


When I firſt began to Print theſe Exerciſes, 1 
marked ſome Terms in Fanery with ſuperiour Let- 
ters (as Printers call them) thus a b c &c. intending 
at the Jatter end of theſe Exerciſes to have explain- 
ed the Terms thoſe Letters referi'd to; Bur upon 
conſideration that thoſe Terms might ofcen be uſed 
in this- Diſcourſe, when the Superiour. Letter was 
out of ſight, and perhaps its poſition (where) for- 
gotten ; I have changed my mind, and left out 
the Superiour Letters beyond fol. 66. and inflead_ 
of thoſe References give you this Alphabetical Ta- 
 bleof Terms, by which you may always more rea- - 

dily find the Explanation though you ofcen meer 
with the 'Term. A. 

Architrave, (ee Tate 6.1. isthe Architrave Molding, 

Avugre 5 24. Plate 4.fig. K. . 0 

B 


Baſe. See Plate6.h, And Plate 7. B, 
Bead. See Plate 6: 4. 
Bed- molding. See Plate 6. d. | 
Baſil. The Baſil is an angle che edge of a Tool is 
ground away to. See fol.71. \ <s 
Batten. Is a Scantling of ſtuff either two, three or 
four Inches Broad : and is ſeldom above an Inch 
thick : and thelength unlimmirted. 
Beak. The end of the Hold- faſt. See fol. 60,61, 
Bench-Screw, (See Plate 4. Ag. and fol. 60. 
 Bevil, Any ſloping angle that is not a ſquare, is 
Called a Bevil. See fol, 60, 85. $5 19.and Plate 4. F. 
Bitt. See h 22. 
Bow-ſaw, Plate 4.0. R C 
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Capital, See Plate 6. eg. 

Caſt, Stuff is ſaid to Caſt or warp when by its 
own droughth or moiſture or the droughth or moi- 
ſtare of the Air or other accident it alters its flit- 
neſs and ſtraightneſs, 

Clamp, When a Peece of Board is ficted with 
the Grain to the end of another peece of Board 
croſs the Grain the firſt Board is Clamp't. Thus 
the ends of Tables are commonly Clamp'r to pre- 
ſerve them from warping. 

Compaſs ſaw. See fol.g. and Plate 4, fig. R-. 

Cornice, See Plate 6. q. and Plate 7, H. 

Croſs-grained ſtuff. Stuff is Croſs-grained when a 
Pough or ſome branch ſhoots out on that part of 
the Trunck of the Tree, For the Bough or branch 
ſhooting forwards, the Grain of that branch ſhoots 
forwards alſo, and ſo runs a groſs the Grain of the 
Trunck ; and if they be well grown together, ir 
will ſcarce be perceived in ſome ſtuff, but in work- 
ing , yet in Deal Boards, thoſe Boughs, or bran- 
ches are Knots, and eaſily Perceiv'd, and if it grew 
up young with the 'Trunk, then inſtead of a Knot 
you will find a Curling in the Stuff when it is 
wrought. 2D 2 

Carling-(uff. Tf the Bough or Branch that 
ſhoots out of the Trank of a Tree be large, and the. 
ſtuff in that place ſawn ſomewhat aſlope; when 
that ſtuff comes under the Plain you will find a 
Tarning about or Curling on that place-upo6nithe 
ſtuff; .and in a ſtraight progrefs of the Plain the I- 
ron will cut with, and ſuddenly a-crofs the Grain, 
and that more or leſs as the Byught! grew imche 
youth of the Tree, or grew more or leſs wpright, or 


" elſe. 


F 


F 
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elſe ſloping to the Trunck, or was ſawnſo. Such 
Stuff there foreis called Curling. tuff, | 
D 


Door-caſe. Is the Fram'd work about the Door. 
Double- Screw, See fol. 60. Plate 4. fig. g. on the 
work bench A, 
F. 
Facia, See Plate 6, 6b. 
Fence. See $ 8. Uſe of the Plow,and Pl. 4. fig.B 6. 
Fine ſet. The Irons of Plains are fer Fine, or 

Rinck. They are ſet fine, when they ſtand ſo ſhal- 

low below the ſole of the Plain that in working 

they take off a thin ſhaving. See 3. 
Flat Frieſe. See Plate 6.p. 

Fore-Flain. See\ 2. and Platea Br. 
Former, See ( 10. and Plate4.C1.C 3, 

' Frame, See fol.59, 60. 

Frame. Saw, See 28. and Plate 4. O- 
Free ſtuff. See $ 3. 

Frieſe. See Plate 6. p. 

Frieſe Panuel, See Plate 7. L. 

Frieſe Ratl. See plate 9. F. 

Frowy ſtuff. See 5 3. G. 
Gage. See 5 21.and Plate 4G. 

 Gimblet. Sees 23. and Plate 4 I. 

. Gonge, fee $14.C6. | 
Groove, ſee fol. 69. Fa 
Hamyer-hard. See Numb. IIEfol 58, 

Handle. See 15. and Plate 4.D 4. 

Hard ſtuff. See 5 3. 

Hatchet. See 5 25. Plate 4 L. 

Head. See $-22.Plate 4. H 4: 

Hold-faſt, See $ 1. Plate 4. A 4. 
' Hook. See 5 1Plate 4, A6. ' 
Husk, SeePlate 6.9, KR 2 I, 


110 Numb. VI. 
| I 
Tnner-ſquare. See 5 15. andPlate 4.'D 2. 
/oynt. See fol 59. 
Foynter, See ; 4. and Plate 4. B 2. 
Iron, See; 2. and Plate 4. B 1 4. 
K 


Ferf. The Sawn-away flit between two peeces 


of ſtuff, is called a kerf: See fol 95. 
Knob, See \ 36. fol. 104.and Plate 5. fig. 9. N, 
Knot. SeePlarte 6. o. | 
; L. 

Large Pannel. See Plate 7. K. 

Lying Pannel. See Plate 7. 1. 

Lower Rail. See Plate 5. H. 

M. 

Margent. See Plate 7. at AAA the flat bredth of, 
the Stiles beſides the Moldings is called the Mar- 
gent of the ſtiles. 

Middle Rail. See Plate 5 E E. 

Miter. See fol. 60. 

Miter Box, See 5 20, and Plate 5. fig.1. 

Miter ſquare. See 5 18. and Plate. 4. E. 

Moldings. The ſeveral wrought-work made with 
Plains on wood, is called 1/old;mgs. See Plare 6. 

Molding Plains. See 5 9. 

Morteſs. Ts a ſquare hole cnt in a peece of ſtuff, 
co entertain a Tennant fit to it, ſee $ 17. 

Morteſs Chifſel. ſee Q x3. and Plate 4. C 5. 

Mouth. ſee \ 2. B 5.4 The Mouth. 

Q. | 


Ozee. See Plate 6.c. 

oval. See$ 21.andPlatea.G 6b. 

Onter Square. See 5 15.and Plate 4.Dg. 
. h P ; : 


Pad. See$ 22-and Plate 4, H 6 Pan- 
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. Tanntl, InPlate 7.1K L are Pannels, but diſtin- 
guiſhed by their poſitions. op | 

Pare. The ſmooth cutting with the Paring Chiſ- 
ſe is called Paring. 
Parirg Ch:ffel. Sees 11.and Plate 4.C 2. 

Tilafier. See Plate 6. f. 

Peircer, See 5 22, and Plate 4. H. 

Pit-man. The Sawyer that works in the Pit, is 

called the Pit-man, 

P;t-Saw, The Pit-Saw is a great Saw fitted into a 
ſquare Frame ; as in Plate 4. M is a Pit-Saw. 

Tlanchier.In PI.6 between 4 and e is the Planchier. 

Pinth. See Plate 6. 

Plow. Sees 8.and Plate 4.B 6. 

Pricker. Is vulgarly called an Awl : yet for Joyn- 
ers uſe it hath moſt commonly a ſquare blade, 
which enters the: Wood better than a round Blade 
will ; becauſe the ſquare angles in turning it abour, 
breaks the Grain and ſo the Wood. is in leſs dan- 
ver of ſplitting. . . 


# 


Rabbet. See 5 75, « ; 

Rabbet Plain. See 5 7. and Plate 4. B 5. 

Rack See Plate 5. Fig. 8. Read 5 36. 

Rail, See Plate 7. AAA. 

'Ranck. The Iron of a Plain is ſaid to be ſet Barck, 
when its edge ſtands ſo far below the Sole of the 
Plain, that in working it will take off a thick ſha: 
ving. See 5 3. | | 
| ® Ranck-ſer, See Ranck. | 

Range. The fide. of any work that runs 
firaighr, without breaking into angles, is ſaid to 
1%n Range :. Thus the:Rails and Pannels of one 


. ſtraight ſide of Wainſcoting is ſaid to ru» Rang 
H Pl 
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Ketrrn, The fide that falls away from the Fore. 


ſide of any Straight or Range-work, is called the 
Retir 7. La 54 es | 

R:glet.Ts a flat thin ſquare peece of Wood : Thus 
the peeces that are intended to make the Frames 
for ſmall Fitturcs, Fc. before they are Molded are 
called K7zlets. WF.” DE Yes 
- FBnb. See fol. 64. 8 Te # 


Sim-wre/#, See y 26 fol. 94. and Plate 4 O. 

Scanlin, The ſize that. your Stuff is intended to 
becut ro. RT ; 

$:ribe, When Joyners are to fit « fide of a pcece 
of Stuff againſt the fide of fome other peece of Stuff, 
and the {te of the peece of Stuff they are to fit to 
is not regular ; To make rhefe rwo peeces of Stuff 
joyr cloſe togerher all rhe way, . they Scribe it, (as 


they phrafe «,) thus; They lay the peece of Stuff | 


they intend to Scribe cloſe againit the other peece 
of Stuff they intend to Scribe to, and open their 
Compaſſes to the wideſt diftance, theſe two peeces 
of Stuff bear of each other : Them (theCompaſtes 
moving {tiff in their Joynt) they bear the point of 
one of the ſhanks againſt the fide they intend to 
Scribe to, and with the point of the other, ſhank 
—_—_— a line _ the _— ro be Scribed ; and 
then the poinrs of the Compaſſes remaining unre- 
mov'd, y——_ hand bil evenly along by the 
{ide of the peece to be Scribed to, that line ſcribed 
upon the pcece intended to be Scribed ſhall be p% 
raffel re the irregular ſide intended to be Scribed to: 
And if you work away your Stuff exactly to that 
tine, when thefe two peeces-are pur together, they 
ſhafl ſeem a Joyne:-* 25.5007 7 12D! 7 1 


Shoot a Foynt. See fol. 59. | Skew 


FF J 


OY 
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Skew- form:r. See 5 12. andPlate 4.C 4. 

Smoothing Plain. ' See; 6.:and Plare:4. B 4. 

$0!e. See Plare 4. B7. þ ab. The ow ear. of a 
Plain is called the Sole. 

Square.See 5 15..and Plate 4. D. 

Staff. See 5 21. and Plate 4. Gr, _. 

Staves. See $8. and Plate 4. B 6.4 4... 

- Stile. The upright Peeces AA in PI]. 79. are Stiles. 
Stock, See 5 22. and Plate 4. H c; | 
Stops, InPlate 6 &k are Szops. 

Stuff. The Wood that Joyners work upon they 
call in general Stoff. 
Snr-baſe. In Plate -.Dis the $ ur-baſe. 
 Swelling-Frieſe. Tn Plate 6. x is the Swelling-7riefe. 
of 1 
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Table, In Plate 6. [ is the Table. 

Tapcr. All ſorts of Stuf or work that are ſmaller 
at one end than ar the other, and diminith gradu- 
ally from the biggeſt end, is faid ro be Faper, 

Tennant. Is a ſquare end firred into a Morteſs. 
See d 17. 

Tennant Saw. In Plate 4, O would be a Tennant 
Saw, were the flat of, the Blade rarned where the 

edge there ſtays. + _. 

Tongue. See 16. and Plate 4. D b, 

Tooth. See 21.ard Plare 4.G 4. 

Top-man, Of the two Sawyers, the uppermolt is: 
called the 'Top-man. .... 

Tate. See 2.and Plate 4.B 1 4. 

. Traver ſe, See fol. 65 . 
Truſſel. See fol. 97. ond Plate 5. Fig. 3. 


Try, See $ 31. | 
V. 


Vaws-Corpice. See Plate. 6. e.. 
Upper Cornice, See Plate 6... 
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Vazp.: The:ſame that Caſt is. . mb} 

© *Waving Entine; = Se $.36:and Plate 5, 2 - 
Wedge. Sees$ 2. andPlateq.Bi.c. ©=<:. 
Whetting-Block.” See Plate q.Þ.. _- . © 
Whip-Saw. SeePlate 4:7N. .*:.i- 5 
reſt. See'$26., and Plate 4. Q..? ' ©) - 
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-ThuSimuch of Joynery. The next Exerciſes will 
(God willing) be of Carpentery, oo 


— 
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Advertiſement. * 


Here «is invented by- the Right. Houdrable the' Earl of | 


Caſtlemain, 4 uew hind of Globe, call'd (for diſtirfti- 
on ſake) the Engliſh Globe ; being 'a fix"d and immoveable 
one, performing what the Orditary ones do, and much more, 
even without their uſual £Appendancies; as Wooden Horizons, 
Brazen Metidians,! VetticaſDircles, Horary Circles, &c, For 
in compuſei is ſelf ta tyſve 0 Poſition of: the Worls, withont 
the Mariners.Compals,: or 'tþ#; like' forreign Help ;. ayd br- 

ſides other uſeful and ſurpriſing Qper ations. (rela; ng both to 
the Sun ard Moon, and performed by the Shade alone) wm 
have by it not only the conſtant proportion. of il pc td 
their Shades; with ſeveral Corollaries thence -ariſong; but -alſo 
an eaſie; new, and moſt compentlions-way of deſer ib | 
_ all Planes, as well-Geometrically, as Mechanically.: :woft of 
which may be taught any one in few Hours, though never ſo 
#Hnacquainted with Mathematicks, : 7 IN 
. To this is added-on the Pedeſtal a Projeftion of all the ap- 
pearing Conſtellations in this Horizon, with their Figares and 
Shapes. eAnd beſides, ſeveral nem things in it dif ring from 
the common Aſtrolabe, (tenditg to a clearer and quicker way 
of Operating) the very Principles of all Steriographical Pro- 
jettions are laid down, and Mathematically" demonſtrated; as 
5s every _ elſe of Moment throughout the whole Treatiſe, 


J 
-_ 


Theſe Globes will be made,and expoſed to Sale about As- 


2#ſ+ next, (God ay :) againſt whichtime the Book for its 
nſe will alſo be Printed, -and ſold by Foſeph MMoxon, on Lad- 
gnte-Fill,at the Sign of Atlas, oO + 
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Applyed to the Art of Houſe. C_ | 
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| MECHANICK: EXERCISES, 

The Dodrine of Handy-works : appli 
_ ed tothe Art of Houſe-Carpentery,.. . - 


—_ — 


y—_ 


Eingnow come to exerciſe upon the Carpenters 
Trade, it may be expected by ſomethat I ſhould 
infiſt upon Archite@vre, it being ſo abſolutely 
neceffary for Builders to be acquainted with : 
But my Anfiver to them is, that there are ſo many 
Books of ArchiteQure extant, and in them the Rules 
{o well, ſo copiouſly, and fo completely handled, that 
it is needleſs for me toſay any thing of that Science : 
Nor do I think' any man'that ſhould, can do more 
_ than colle& out oftheir Books, and pertngs deliver 
their meanings in his own words. Belides, Archife- 
_ is a PE Corning, 294 therefore bs | 
ent from my preſent undertakings, which are (asby 
my Title) Mochanick Exerciſes: yet becauſe Books of 
Architecture are as neceflary for a Builder to under- 
ſtand as the uſe' of Tools; and leſt: ſome Builders 
ſhould not know: how toenquire for them, I ſhall at 
the later end of os ws oe you the Names of 
_ GO eſpecially: as are printed in the 
E _— alſo think/it: had been-more 
.. Properforme in theſe _— to have — 
«IG | | are 


B 
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Carpentery before Joynery, becauſe Neceſitty (the Mo- 
ther of Inyention " did doubtle(s compel our Forefa- 
thers inthe beginning to uſe the conveniency of the 
firſt, rather than the extravagancy of the laſt. Tcon- 
fefs, I confidered it my (elf, and had in my own rea- 
ſon been perſuaded to it, þut that I alſo conſidered, 
that the Rules they both work by are upon the mat- 
ter the ſame, in Sawing, Morteſſang, Tenanting, Scri- 
bing, Paring, Plaining, Moulding, &c. and likewiſe 
the Tools they work with the ſame, though ſome of 
them ſomewhat ſtronger for Carpenters uſe than they 
need be for Joyners 3: becauſe Joyners work more 
curiouſly, and obſerve the Rules more exactly than 
Carpenters need do. And therefore, I ſay it was, 
that T began with Joyners before Carpentry; for he 
that knows how to work curiouſly, may when he 
liits work ſlightly 3- whenas they that are taught to 
work more roughly,. do-with greater difficulty per- 
form. more. ;curious- and, pice:, work; Thus..we ſee 
Joyners work their Tables-exaftly flat and ſmoath, 
and. ſhoot their Joynts (© true, that the whole Table 
ſhews all one piece: But, the; Flaors Carpenters lay, 
are alſo by the Rule of Carpentry. to be laid flat and 
zrae, and fhall yet bewell: enqugh laid, though not 
loexadly flat: and (month asa Table. - ty 

' -, Yet though the. Rules: Joyners and Carpenters 
work by are fq near the fame, and the _Tools they 
work with, and Stuff they work upan, the fime; 'yet 
4hexe.are many. Requilites praper:.ca:a Carpenter; 
<c!ps6ially.z Maſter Garpenter) than a Joyner nee 
take hitle-notice of, which after I have deſcrihedthe 
Carpenters Tools that are not expreſd: armahng_ the 
Jayners, Lfhallfpeak.a4de ol no (i conn moe 
LY 1017.17 23760 07 3NVDHG v3 Ii 9M 10142 TORT 
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, T: Of ſeveral Toole uſed in C arpentery, that are | 


not uſed itt Joynery.” And firſt of The Ax. 


He 4x marked 4 in Plate8.is(as you ſee) differ- 
ent fromwhattheJoyners Hatchet is, oth in fize 
and form;theirs being #light Hatchet,with a Baziledge 
on its left ſide, becauſe itis.to be uſed. wth one hand, 
and therefore bath a-ſhort Handle. ; But the Carpen- 
ters Ax beingta hew great Stuff, ismade much deeper 
and heayier, and'ttsedge tapermg into the middle of 
itsBlade. It hath a long Handle, becanfe it is:wſed 
with both their hands, to ſquare or bevel their Tim- 
bers. Fd LEY | | 

When they uſe the Ax,the Timber hath commonly 
ſome Bauk or Log lid| wnder it near each: end, that 
the edgeof the Az;may: be ut leſs danger of ſtiiking: 
into the ground, when they hew near the:-bottonr.'of 
the Timber. | And they commdrlyſtand ow'thar fide 


» 4 


the Timber they hew upon. 
5 2. Of thei Adz, and itnnſe.. * il Fe | 
He Adz marked: Bin Plate 8.hath its Blademade 

thm,andſamewhatarchmg. As the Ax hath ies 
edge parallel to-its:Handle, ſo:the 4d»hath iits edpe 
athwart the Handle, and is groundctoba Baſil on'1ts 
inſidgto its outer edge : wherefore whervat! izhlunt 
they cannot well grind it, unleſs they take its Helve 
out of itsEye. 

Its general uſe is to take thin Chips off Timber or 
Boaxds, and to take off thoſe irregularities that the 
Ax by reaſon of its form cannot well come at; and 
that a Plain (though rank ſet) will not make riddance 
enough with. | S 2 It 


FY 
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Itismoſt uſed for the taking off the irregularities 
on the framed work of a Floor, when it 1s framed 
and pind together, and laid on itsplace ; for that ly- 

- ing flatunder them, the edge of the Ax being parallel 
to its Handle (asaforeſaid:) cannot come at theirregy- 
laritiesto take them off; butthe Adz. having its eq 
athwart the Handle will: ' Again, upon ſome Poſts. 
framed upright, and range with other framed work 
cloſe to it, the edge of the Ax cannotcome at the irre- 
gularities(for the reaſon aforeſaid) but the Adz will. 
And the like for the irregularities of framed work on 
a Ceiling, &c. / EPS 

When they work -upon the framed work of a 
Floor, they take the end of the Han in both their 
hands, placing themſelves direQly before the irregula- 
rity, at a ſmall diſtance, ſtradling a little with both 
their Legs, to prevent danger from theedge of the 
Ads, and ſo by degrees hew off the ney; But 
- they hew upon an Upright, they ſtand diretly be- 

EI --- 

They ſometimes uſe the Adzupon ſmall thin Stuff, 

to make it thinner, (but this is many times when the 
Ax or ſome other properer Tool lies not at hand). 
and then they lay their Stuff upon the Floor, and 
hold one end of it down'with the Ball of the Foot, if * 
the Stuff be.long enough; if not, with the ends of 
their Toes, and fo. hew it lightly away to their ſize or 
form,or both. | ag 


5 3. 
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S 3. Of Carpenters Chiſlels ingeneral, 


'F. Hough Carpenters for their finer work uſe all 
8 the ſorts of Chiſels deſcribed in Exerciſe 4.yetare 
not thoſe ſorts ofCh;ſels ſtrong enough for theirroughe 
| erand more common work, and therefore they alſo 
uſe a ſtronger fort of Chifſels; and diſtinguiſh themby 
the name of Socket Chiſſels: For whereas thoſe Chif- 
ſels Joyners ufe havetheir wooden heads made hol- 
low to receive the [ron Sprig above the Shoulder of 
the Shank, Carpentershave their Shank made withan 
hollow Socket at its top, to receive a ftrong wooden 
Sprig made to fit into that Socker, with a ſquare 
Shoulder above it, the thickneſs of the Iron of the 
Socket, or ſomewhat more ; which makes it much 
more ſtrong, and able toendure the heavy blows of 
the Ma/et they lay upon the head of the Chiſſet, And . 
the Shanks and Blades are made ſtronger for Carpen- 
ters uſe than they arefor Joyners. 
 Oftheſet Socket Ehiſſels they have of the ſeveral ſorts 
deſcribed in Joynery, though not all — diſtin- 
| me by theirnames; for they call them Half Inch, 
ree quarter Inch Chiſſels, Inch and ' Twoi Inch to 
Three Inch Chiſſels, according to the breadth of the 
Blade. But their uſes are the ſame mentioned in 
Joynery, though the manner of uſing them beſome- 
What different too : For as T told you in'Joynery, 
the Joynersprefs the edge of the Blade into the Stuff 
with the ſtrength oftheir Shoulders, -but the Carpen- 
terswith the force of the blows of the Mallet. And 
the Joyners guide their Chiſſels differently from 
what the Carpenters do-their Socket Chiſfels 5. for 'the 
Joyners hold' the Shankand Blade of theirCh:ſels - 
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I deſcribed in NVamb.4. Sed:11. but the Carpenters 
hold the Shank of their Ch:ſels in thejr clutched left 
hand, and beat upon the Head with the Ma/et in the 
right. Sce the Figure of the Socket Chifeel in Plate8.C. 
with its Head a out of the Socket. 


Ss 4- Of the Ripping Chiſſel, and its uſe. 


THe Ripping Chiſſet deſcribed Plate8.D. isa Soc- 
ket Chiffel, and is about an Inch broad, and 
hath a blunt edge. Its edge hath not a Baſil as al- ' 
moſt all other Chifels have,and thereforewould more 
properly be called a Wedge than a Chiffſel. But moſt 
commonly Carpenters uſe anold caſt off Ch;/el for a 
Ripping Chiſſel. + | 
Its office is not to- cut wood as ethers do , but to 
rip or tear two pieces of wood faſtned together from 
one another, by entering: the blunt edge of it be- 
tween the: two pieces, and then knocking hard with 
the Mallet upon the head ' of the Handle, till you 
drive thethicker- part of i between the twa. pie- 
ces,.andid. force the power, that holds them.together 
(be it Nails or-otherwiſe). to let go. their hold : For 
its blunt edgeſbould be made of Steel and well tem- 
pered, ſo that if you knock with ſtrong. blows of 
theMallet the Chifſe/s edge upon a Nail (though of 
ſome conſiderable ſubſtance)1it may cyt, or break. it 
ſhort  afundex, If you cannot at once placing the 
 RippingChiſel part thetwo- pieces, you mult uſe two 
Ripping Chiſſels, placing: the: ſecand- at the remoteſt 
entrance in;the.breach, and driving that home will 
both opentbe breach wider, and lopſen the firſt Rip- 
ping Chiſel, (p.that; you may, take it out- again, and 
place. it further 33. the reach: Andi ſa, you muſt 


COon- 
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coutinue edging further and further, till you have 

ſeparated yourintended pieces. . ' | 

Tt is ſometimrs uſed'when Carpenters have com- 

mitted error in their. work, and muſt undo what 
they did, to mend. it. But itis generally uſed in all 

alterations and.old work. 


s '5- Of the Draw-knife, andits uſe. 


He Draw-kzife defcribed Plate8. E. is ſeldom 

uſed about Houſe-building, but for the mas+ 

king of ſme ſorts of Houſhold-ſtuff'; as the Legs. of 
Crickets, the. Rounds 'of Ladders, the Rails to-lay 
Cheeſe or Bacon on, &c. 2 apr tobs 
| When they uſe it, they ſet one end of their work 
againſt their Breaſt, and the other end againft- their 
Work-bench; or ſome hollow angle that may keep it 
from ſlipping, and fo preſſing the work a litthe hard 
with their Breaſtagainſt the Bench, to keep itſteddy 
in its poſlition,. they with the Handles of the Draw- 
knife in both their hands, enter the edgeof the Draw- 
knife into the work, and draw Gp PI 
of their work, and (aſmoathen it/quickly;. -..;* * 
270% 1330 10 C3007] oor rent ont 

S$ .6. Of Hook-Pins, andtheir uſe. 

He Hook-Pin isdeſcribed PlateS, F; ' «the Pang 
b the Hook, c the: Heed, - Its office; is to- pin the! 
Frame of aFlogror Frame: of 2 Roof together, | while 
it s framing, or while it. is\ fitting; into its poſition; 
They have many of thefe Hook-Prrs todrive ito the. 
ſeveral anglesof : the. Erame. : Fhefe they drive. into- 
the Pin-holes through: «he Mointeſſes.and-.Tennants;, 


andbcing made taper, doitith.a Hammer, firikang, on 


the- 
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the bottom of it knock it out againz or they moſt 
commonly ſtrikeunder the Hook,andſo:knock itout: 
Then ifthe Frame liein its place, they pin it up with 
wooden Pins. 


s 7. Of the Level, and its uſe... 


THe Level deſcribed Plate 8.G. 4 a the Level, b 
the Plumbet, c the Plumb-line, dd the Perpend;- 

oular mark'd from the top to the bottom of the Board. 
The Level is frorytwo to ten foot long, that it may 
reach over a conſiderable length of the work. If the 
Plumb-line hang juſt upon the Perpendicular. d d, 
when the Level 1s ſet flat down upon the work, the 
work is Level : But ifit hang on eitherj {ide the Per- 
 pendicular, the Floor or work muſt be raiſed on that 
ſide, till the Plumb-line hang exattly upon the Per- 
pendicular. | 


S 8, Of the Plumb-line, and its uſe. 


He Plumb-line 1s deſcribed Plate 8. H.. «the 

Line Rowl, b the Line, . It isuſed totry theap- 

right ſtanding of Poſts, or other work that is to ſtand 

perpendicular to the Ground Plot ; and. then they 

_ draw off ſo much Line as ts neceflary, and faſten the 
reſt of the Line there,upon the Lize Row! with a'Slip- 

knot, that no more Line turn off. They hold the end 

of the Line betweentheir Finger and Thumb half the 

Diameter of the Line Row! off one corner of the Poſt 

or work, and if the Lize and Corner of the Poſt be 

paralle] to each other, the Poſt is. upright : Bur if 

the Poſt be not parallel to the-Lize, but its' bottom 
Rands more than half the Diameter of the Line _ 
rom 


9 
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from theT34# the Poſt hangs ſo cuetonganat 
tom of the Poſt on that fi mie the''L:6 Beat 

muſt be forced backwardsti!l the ſide of the Poſt ar 
| the Line become parallel/to each' other. ' But if the 
bottom of the corner of the Poſt ſtand out from the 
top of the Line; the'Poſt hiſt be forced” forwatdsj to 
comply 1 It ttieh E Lane," Sonbs I "— L 71 


, 9. Of the "ot an its 1 aſe 


He Hummer is deſcribed Plate 8:1: 4 the- Bate 
' b the Claw,” ccthe Pe (at the return: fides of 

de Claw. This Tool whs forgot to'be'deſeribet in 
Jojnery, though theyuſe Hammers too, and therefore 
I bring itinhere. Ttschief uſe isfor driving Nails in- 
to work, and drawing Nailsout of work. 

There is requireda pretty Skill ir dfivingaN 
for if (when you fet the point of s Nait) you 
notcurious in obſerving to ſtrike the flat face ' of he 
Hammer perpendicularly down upon: the Perpendi- 
cular of the Shank, the Nail (unlefsit have good en- 
trance) will ſtart afide,or 'bow, or break” and then! 
you will be' forced: to 'draw it-'out again with! 'the 
Claw of the Hammer, * Therefore'you may ſte aten- 
ſon when. you buy a Hammer, to chuſe one with a 
true flat Face. 

Alittle trick | is ſometimes uſed among, ome ("that 
. wouldbe thought cunim none Caipenters) privately ito 
touch the head: of the Natt with a littleFariwax, 
then lay a wager with a ſtranger to theTrick, thathe 
ſhall not drive that Nail up tothe Head with lomany 
blows. The ſtranger thinkshe ſhall aſfaredly; win, 
but 'does affiiredly loſe;ifor the Hammer noſooner 
touches the Head 'of the Nail, {Bs inſtead of dawg 4 


mw * 
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the, wood, it, flies, away, natwithltanging his, wine 
qare mffriangit devarlghs TS 


BE oF 10. Of the Conan, andits uſe. of Ss RG Fon 
_ e He.Commander. i is .deſcmbed. Plate. 8 k.- I is 
1 


indeed bur a very great wooden hs with an. 

Handle about three foot © Og to uſe in both the 
hands. 

It is uſed to. knock on the Corner of F ramed. 


work, to ſet them. into their. potitiop...... It: 15 alt : 
todriyp ſmall wooden, Piles uno. aþe ground, & &cd * Or: 
Es Hngines may be ſpared... Ot) 


Fr [HI- Of tha Crow, oodite Ee if 
FT: ES inp gp 2 theShak, 
TE RO £18 uledasa Le-- 


SA T3 4 * 


;6r.fom on and 
behind ru $i ing Buck e Riire og of: «he. 


Shank byckwant,aod 6 rai & the Timber.,'; 1, .... 


« 
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T s 12 Of the Drog and touþ.. I >; 7 
35s: $29} bu 2ormgornGt - 321147 vin A 

is dleribed Pte 9,hts, made; omar 

ye be NE SING narrow/Caur., Ttis nicdforthe: 

= Bag of: Fiber, and. thenisdrawnby, the Handle 

4 mY by: twOo,or. more MED, according asthe. yg of : 

he Timbergay:requize... i111 +. + 10! 

FU 7 This arealſo. ſome Engines ute, in Karpenecry 

for the owagement; of la9p-heary Fimbergand, hard 

La- 
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haboury vic the! Fack, the Crab} 16-whith belt 
Pullics and: Tadklb; Bec. i Wy} es, Routers; 
Screws, &. But thalbegive:i anactoilnec them 


when I come I aniga of Tertivateite later 


 endtvbCarpentery.. | oe TE 2 3fl ? 10113 
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$ 13." the Taifoot Rod, arid therehy kedyivwiaſive 
wg: 4nd deferite the Ground-ylat, 4 16 & 


hog ſhall begin __— comeaſirecke Grognd. 
4 ch Carpenters wuleia Tex-foot Rod 
for Blk ron whictil a Rod: about: rt ſquare, 
and ten foot long; beingdividddwneyven-oqualpures, 
each part:conraining one foot,: even as 'the 73 

Rule deſcribedinExerciſe'6. 591, 1 divided ineo24 
| and theirSub-diviſions;”” -- 

Wath this: Raddhey cmeafarethele and bredel 
of theGreynd*þlotmto Feet, .and af be:add'Tri 
ches, they meaſure them withthe __ vos Therr 
meafurethey note.down- upon r, ry 
Sg FeniT ne KS 1 cies 

eſz, North, an w.or! r.QRc1r 
wh. Forks, accorditighy,byaſialt Seale;;cither cteted 
or dfomatledarthat purpdle. > They mayelett their 
T3wo-fuat Rule far » Blots; dorian'Inchand- art 
half-may commodioutlyiſorve to ſet off ene Foot on 
fome fmallGrorraliplats, and -havetbelndhes 


| tothat Footattaally Bivited byhe markefor the half = 


quarterganithe. "Ree. | But: this '{drge' Seate 
willfcareerderve to deſcribe ' a Gromedd iptor above ven 
Fooetin length, becauſe a ſmall ſheerof Paper is -not 
above 15; orx6nches long, wal therefore one Theet 
of Paper will not contain irfehe(Gromd-plot be lon- 
| ger: ; 1Thexefore if Bn make — OY = 
nc 
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Inch ts beix Scale far two lnches;aſhett of Paper will 
Contain 20: Foot, inzlevigth =: Andiibyou! makeever 
(4+ Sa Xa Inch to bea Scale for four backed 
.A ſheet of, Paper will contain'qo Foot. And thus by 
diminiſhing the Scale,the ſheet of Paper will 'cotitain 
a greater number. of Feet. - 

-Buthaving-eithereletted, or el{ct made your Scale, 
you are to open your: Compaſics tothe number of 
Feet on your Scale your Groxnd-plot hath in length, 
and then transfer that diſtance to: your Paper, and to 
draw a ſ{treight 'Line between the twa Points; and 
mark that .ſtrejght:Line with Eaſt, Weſt; North, or 
South; according tothe: ſituation of: that fide: of 'the 
Ground-plot it repreſents. Then again open: your Com- 

aſſes to the number of Feet on your Stake one of the 
adjoyning ſides contains,and transfer. that: diſtance al» 
to your Papergand:draw.-a Line between: the two 
points, and. nate us | ſituation of Exft, Weſt, North, : or” 
South, as before. - Do'the: like by the. other: fides; 
and if either a Quirk arauy Addition. be added to 
the Building, . on any: ſide of your. Groxnd-plot, you 
_ muſt deſcribe.italſo propertionably. :-.. 

; Then; you-axe:to.conſiderwhat Apartments-or Par- 
titionsto-,make-: on; your :Greund-plot;:or ſecond op 
thirdStory, and:toſet them off from your Scale, be- 
gion -at your : intended Front, . : As for example, 
no 4 your Grnowdrplot be a Long-ſquare; 50 Foot 
in length, and:2e. Foot wide: -: This Grouud-plot: will 
contain-in its lengthitwo'good Rooms, anda Yard be- 
hind it 10. Foot long. If you will, you may divide 
the 40: Foot into two equal parts, fo willeachRoom 
be 20 Foot ſquuare::; | Or you!may niake the Rooms 
next the Front.deeperoriſhatlower, and'leave the re- 
-Mainder; for-. the Back: Room: As. here - thei Frong 
Fre? 65 2 3 Room 
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Room 18:23/Foot, and the Back Room 15 Foot deep, 
and'a m_— off of 8 Foot broad and 10 F oot. long - 
taken out of the Yard, for a: Buttery'below ſtairs (if 
you .will)and Cloſets-above ſtairs overit. But what 
width and depth ſoever you intend your Rooms 
ſhallhave,you muſt open your Compaſſesta that num» 

| ber of Feet on yourScale, and ſet off that Diſtance. on 
the Eaft, Weſt, North, or Sorth Line, according to the 
Situation of that: ſideit repreſents on your Ground- 
plot If you ſet it off the Eft Line, you muſt alſo ſer 
it off onthe Weſt; iton the North. Line, you muſtalſo 
{t it off on the South Line-: Becauſe between the two - 
Settings off on'the op and Veſt Lines, or North or 
South Lines, you muſt dtaw a-ſtreight Line of the 
length of your intended Partition. And inthisman-- 
ner you miſt from every Partition draw a-Line in 
its proper place on. the Paper, by meaſuring the Di- 

ſtances each: Partition;muſt :have fromthe outlide of 
the Ground-plot- MnO S01-ins £01 44 | 

And thus you .are alſo to deſcribe by your Scale 
our Front, and _ fie of = Carcaſe; allow- - 

1ngithe Principal Poſts; Poſts, Enterduces, Buarterings, . 

nts Cone! Windows, and-Ornaments, their ; 

ſeveral ſizes, and tre-/poſitions:þy . the: Scale: ;Each 
ſide upon a Paper by it ſelf: Unlefs we ſhall ſuppoſe 

our Maſter Workman to underſtand Perſpe&ive 3. for 
then -he.may ona ingle: piece of Paper deſcribe the 
whole Bmilding,-asitſhall appearto. the Eyeat.any af+ 
figned ſtation. I WL HITCH? SLE} lr) ; AURAL, ONE 
<1 2: 264:$; T4e. Of Fenndations::::::-! i rh 

. TJAvingdrawn the D#af},. the Maſter Workman is | 

1 firſt to/cauſe_the Cellars to. bedug,. if theHouſe 

ſhall have Cellars:And' then to try-the-Ground,that it 
be all over of an equal firmneſs, that when thgweight - 


of : 
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of the Building is ſet upon it: it mapnotink in.otty 
part. \Butaf theGround be-Hotlow byweaker many | 
Pphace, he ſtrengthens it, ſametimesby well rammingar 
down, 'and levelling it againwith goad dry Earth, 
Lime-Cove, Rubbiſh.,6&c. -or ſometimes 'with ram- 
-=mg 117 Stones, - or ſometimes with wellPlanking itz 
or moſt:ſceurely;by driving in Piles.:But driving-1n of 
Pilesis ſeldom uſed for:Timber Houſes, *but for Stone 
-or Brick: Houſes, and -that but-in/: few places of Erg- 
1end neither, bnt where the Ground proves ferry or 
avooriſh. - Therefore. a further account tit ſha begiven 
of F oundations, when. [ come to: exerciſe __ Ma- 
ſonry, 8c. * 

 *_ Thenarethe Cellar Walls take brought up by a 
Brickla er with Brick.z for ſmall Houſes two: Bricks 
thick, for RSIny andand an half Bricks thick, .or 
chece or four s thick, ;according tothe bi cſeof* 
the Houſe, andiquality -of ithe1Ground, asÞi Hhew 
whenlT come to Exerciſe on Bricklaying. |- + - 

But if the Houſe be deſigned to have 'no Cellars 
{ many -Countrey Houſes have not yet/fortherber- 

ter {eeuring the Foundation;andipve *he'Tim- 
too Few rotting, 'Mafter Woikme will cauſe three 
or:four-or five coune'ef covers veg, zoliy: _ 
Opmna-plotes wpon' that: Fayndation, 

The :Foundation 'being made. od,” the Maſtcs- 
workman appoints his under-workmen their ſeveral 
Seavtlins, for Gromid-plates, Principal why 4 _ 
| Breſſummers, Girders, Trimmers, Toyſts, 'b. 
they cut. ſquare, ard ftame their. 'Trmbers to, as jy 
bcen "taught in-the- ſeveral” Exerci ;jes: Upon Foweny, 
(whither T refer you) -and ENROL, ogp afh 
MORLe: | proper pluck; Cn” | 

7 


= | fn The 


 The;\Nrafh, of a Foundation N,have” defaibed, in 
Plate 30; accarding \tor 2 Seale of cight Foet in an 
Inch where you-have-the Front AB. 20. Faat long, 


the fides As C and B:D; 59 Foet longs - Fhe Shop. os 


ficſt Room. E E: 25 Foot (a4 abdielaid).deep... I make 
the firſt Room a Shop, beeaute. E.jngend to.defaribe 
Stop-wingdows, . Stells,, 6c. theugh you may. Build: ac+ 
cording to:any other purpoſe : the K#ching or Back: 
Rom FF 15 Foot: deep. A Buttery or Cloſet taken 
out of the Yard, marked G, 10 foot deep, and 8 foot: 
wide. H.a Setting off in the Turd, 4. foot ſquare for 
the Houſe of Office. I' Leaving way in the Shop for a' 
Stair Caſe- 6 foot; and 11 foot. K.the lard. L the 
Sink-hole- 1 foot ſquare. . M Leaving way in the Kitch-- 
ing 6 foot deep;. and 4 foot wide for the Chimneys. 
moſt- commodious: for this Ground-plot,. nor is the 
Houſe ſet out deſigred for any particular Inhabitantz- 
which is one main purpoſe to be conſidered of* the.: 
Maſtes-Workman, before he make hits Draft'; for a: 
Gentfemans- houſe muſt' not be divided as a Shop- 
keepers, nor all Shop-keepers Houſes alike ; for ſome 
Trades:require a-deeper, others may diſpenſe with a: | 
ſhallower Shop, and ſo an inconvenience may ariſe 
in_both.-. For if the Shop be ſhallow, the Front: 
Rooms upwards ought to be ſhallow alſo. becauſe 
by the ſtri& Rules of Archite@ure, all Partitions of 
Rooms ought to ſtand direftly over one another : | 
for if your Shopſtand inaneminent Street, the Front 
Rooms are commonly . more Airy than - the Back 
Rooms; and always more commodious for obſer-- 
ving publick Paſſages in the Street, and in that re- 
ſpect it will be inconvenient to make the Front- 
Rooms ſhallow :. But. if. you .have_ a fair Pom 
<1C - - 
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backwards of Gardens, Fields; &&. '(whichiſelddme 
happens. in Cities) then it-may | be convenient» tg 
make your Back Rooms the - larger 'for Entertain- 
ment, &c. But I ſhall run no'further into this Argu- 
ment : - for:I ſhall leave-the Maſter workman to con- 
ſult Books of Archite®ure, and'more- particularly the 
- Builder, which in this caſe they all oughe to do. 
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| MECHANICK EXERCISES, 
— O R, 
The Dodrine of Handy-works : appli- 
ed to the Art of Houſe-Carpentery. 


WY WE 


A C, BD, CD, NO, Gronnd-plates, Wall-plates, Bref- 
ſummers, Lintels, the Thickneſs of theWall. 

AB, Alſo a Ground-plate, or Ground-ſell. | 

P P, The Summer. 

QQQ, Girders. 

I, The Well-houle for the Stairs, and Stair-caſe. 

M, Leaving a way for the Chilmnies. 

bb, Trimmers for the Chilmny way and Stair-caſe. 

444 4a, Joyſts. 

= S 15. Of Framing for the Floors. 
He four Plates, AB, AN, NO and BO,Iy- 
| ing on the Foundation,are called Gronnd-plates. 
<W. They are to be of good Oak, and for this ſize 
of Building about 8 Inches broad,and 6 Inches 

deep. They are to beframed into one another with 
Tennants and Morteſſes. The longer Ground-plates 
A Nand B Oare commonly tennanted into the Front 
and Rear Ground-plates AB and NO, and into theſe 
two fide-Ground-plates are Mortefles made for the 
Tennants at the endsof the Joyſts,to be fitted ſomewhat 
looſly in,atabout 10 Inchesdiſtance from one another, 
asin theDraft.TheſeGround Foes aretobe bor'd _ 


, 
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an Inch and half Azgur,and well pinned into one ano- 
ther with round Oaken Pins, made tapering tawards 
the point, and ſo ſtrong, that with the hard blows 
of a Mallet, they may drive {tiff into the Azgre hole, 
and keep the Tennant firmly 1n the I//ortels. The 
manner of making a Tennant and Morteſs is taught 
in Exerciſe 5. 17. But becaule tlie Stuff Carper- 
ters work upon, is generally heavy Timber, ard con- 
ſequently not ſo. ealily mannaged as the lighr Stuff 
Joyners work upon, therefore they do not at firſt 
pin their Tennants into their Morteſſes with wood- 
en Pins, Ic{t they ſhould lie out of ſquare, or any 
other intended Poſition :. but Jaying a. Block or ſome 
other piece of Timber under the corner of the Frame- 
work to bear it hollow off the Foundation, or what 
ever elſe it lies upon, they drive Hook Pins (deſcrib- 
ed Plate8, s 6.) into the four Argre-holes in the cor- 
ners of the Ground-plates, and one by. one fit the 
Plat@ either to a ſquare, or any other intended Po- 
ſition: and when it is ſo fitted, they draw out their 
Hook Pins, and drive in the Wooden Pins (as afore- 
ſaid) and taking away the wooden Blocks one by 
one from under the corners of-rhe Frame, they let it 
fall into its place. | | 

But before they pin up the Frame of Ground- 
plates, they muſt fit in the Summer marked PP, and 
the Girders Q Q and all the Foiſts marked aa44 &c. 
and the Trimmers for the Stair-caſe, and Chilmmey way 
marked bb, and the binding Foiſts marked cc, for 
elſe you cannot ger their Tennants into their reſpe- 
tive Morteſs holes. But they do I fay fit all theſe 
in while the frame of Ground-plates lies looſe, and 
may corner by corner be opened to lct the reſpe@ive 
Tennants into their reſpective Morteſſes,which when 


all 
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all is done, they frame the Raiſg-plates juſt as the 
Ground-plates are framed; and then frame the Roof 
into the Raiſing-plates with Beams, Joyſts, &c. 

The Summer 15 in this Ground-plate placed at 25 
foot diſtance from the Front, and is to be of the 
ſame ſcantlin the principal Plates are of, for Reaſons 
as ſhall be ſhewn hereafter: and the Girders are alſo. 
to be of the ſame Scantlins the Summer ahd Ground- 
.Plates are of, though according to the nice Rules of 
Archite@ure, the Back-Girder need not be ſo ſtrong as 
the Front-Girder, becauſe it Bears but at 14. foot 
length, and the Front-Girder Bears at 24 foot length: 
yet Carpenters {for uniformity) generally make 
them ſo, unleſs. they build an Houſe by the great, 
and are agreed for the Sum of Money, &*c. 

The Joiſts Bearing at 8 Foot (as here they do) are 
to be 7 Inches deep, and 3 Inches Broad. 

The Trimmers and Trimming Foyſts are 5 Inches 
broad and 7 Inches deep, and theſe Foyſts, Trimmers 
and Trimming Joyſts, are all to be pinned into their 
reſpected Mortetles; and then its flatneſs try'd with 
the Level, as wastaught $ 7. 


S 16 Of ſetting up the Carcals. 


T2 the Gronnd-plates, Girders, &c. be part 
of the Carcaſs, yet I thought fit in the laſt Se- 
tion they ſhould be laid, before I treated of the 
ſiperſtracture, which I ſhall now handle. The four 
Corner Poſts called the Principal Poſts marked A A, 
ſhould be each of one piece, ſo long as to reach up 
to the Bear of the Roof, or Raiſing-Plate, and of the 
fame Scantlin the Ground Plates are of, viz. 8 Inches 
broad, and 6 Inches thick, and ſet with one of its 

NW 2 _ 


238 Numb. VIM. 

narroweſt ſides towards the Front. Its Tower end is 
to be Tennanted, and let it into-a Morteſs made near 
the corner of the Ground Plate Frame; and its up- 
per end hath alſo a Tennant on it, to fit into a Mor- 
tels made in the Beam of the Roof or Raiſing piece. 

At the heighth of the firſt ſtory 1n this Principal: 
Poſt, muſt be made two Morteſles, one to receive 
the Tennant at the end' of the Breſſummer that lies. 
in the Front, and the other to entertain the Tennant 
at the end of the Breſfſummer that lies in the Return 
fide. 
Two ſuch Morteſſes muſt alſo be madein thisPrin- 
cipal Poſt at the heigth of the ſecond Story, to re- 
ceive the Tennants at the ends of the Breſſummers 
for that Story. 

Though I have ſpoken ſingularly of one Principal 
Poſt, - yet as you work this, you muſt work all four 
Principal Poſts; and then ſet them plumb upright, 
which you muſt try with a Plumb-line deſcribed in 
P late of | $, 

Having erected the Principal Poſts upright, you 
muſt: enter the Tennants of the Breſlummers into 
their proper Mortefles, and. with a Nail or two (a- 
bout a ſingle Ten or a double Ten) tack one end of 
a deal Boad, or ſome other light piece of ſtuff to the 
Breſſummer, 'and the other end to the fram'd work. 
of the Floor, to keep the Prixcipal Poſts upright, and. 
in their places. Then ſet up the ſevcral Poſts be- 
tween the Principal Poſts; but theſe Poſts muſt be 
Fenanted at each end, becauſe they are to be no lon- 
. ger than to reach from Story to Story, or from En- 
tertiſe. to Entertiſe, and are to be framed into the * 
upper and under Breſſummer. If the Entertiſes be 
not long enough, they ſet up a Principal Poſt be- 

tween 
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tween two: or three lengths, to reach from the 
Ground plate up to. the Raiſing plates. | 
It is to be remembred, that: the Breſſummers and 
Girders are laid flat upon one of their broadeſt lides, 
' with their two narrowelt (ides perpendicular to the 
Ground-Plot; but the Joyſts are to be laid contrary: 
for they are framed ſo as tolie with one of their nar- 
roweſt fides upwards, with their two broadeſt ſides 
perpendicular to the Ground-Plot. The reaſon is, 
becauſe the Stuff of the Breſſummers and Girders are 
le weakned by cutting the Morteſles in them in this 
ition, than in the other poſition; for as the Ten- 
nants for thoſe Morteſlesare cut between the top and 
bottom ſides, and the flat of the Tennants. are no 
broader than the flat of the narroweſt fide of the 
Joyſts 3 ſo-the Mortefſes they are to fit into, need: - 
be no broader than the breadth of the Tennant, and 
the Tennants are not to be above an inch thick, and: 
conſequently the Morteſſes are to be made with an 
Inch Morteſs-Chiflel, as was ſhewn Numb. 5. s 17. 
for great care muſt be taken that the Breſſummers 
and Girders be not weakned more than needs, leaſt 
the whole Floor dance. | 
Theſe Tennants are cut through the two narrow- 
eſt ſides, rather than between the two broadeſt ſides, 
becauſe the ſtuff of the Girders retains more ſtrength. 
when leaſt of the Grain of the ſtuff is cut: And the- 
Tennants being made between the narrowelt ſides. 
of the Joyces, require their Morteſs-holes no longer 
than the breadth of that Tennant: And that Ten- 
nant being but an Inch thick, requires its Morteſs 
but an Inch wide to receive it; fo that you Morteſs: 
into the Girder no more than three Inches wide with. 


the Grain of the Stuff, and one Inch broad contrary 
to 


" A 
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to the Grain of the Stuff. But ſhonld* the Tennant 
be cut between the two broad ſides of the Joyſts, 
the Morteſs would be three Inches long, and but one 
Inch broad, and conſequently, you muſt cut into the 
Girder three Inches croſs the Grain .of the Stuff, 
which would weaken it more than cutting ſix Inches 
with the Grain and one Inch croſs. | 

But it may be objected that the Tennants of the 
Joyſts being ſo ſmall, and bearing at an Inch thick- 
neſs muſt needs be too weak. - 

Anſwer, firſt, though the Tennants be indeed but 
an inch thick,and three Inches broad ; yet the whole 
Bearing of the Joyces do not ſolely depend upon 
their Tennants; becauſe the Girders they are framed 
into,prove commonly ſomewhat Wainny upon their 
upper ſides, 'and the Joyſts are alwaysſcribed to pro- 
5et over that Waynninels, and ſo ſtrengrhen their 
Bearing by ſo much as they project over the round 


_ neſs or waynineſ\s of the upper fide of the Girder. 


Secondly, the Floor is boarded with the lengtt 
-of the Boards athwart the Joyſts, and theſe Board 
firmy ratled down to the Joyſts, which alſo adds - 
oreat ſtrength to them. : 

Thirdly, The Joyſts are ſeldome -made to Bear 2 
at above ten foot in length, and ſhould by the Rulc 
of good workmanſhip not lic above ten Inches a- 
ſunder at the moſt - fo that this ſhort Bearing and 
cloſe 4iſcharging of one another, renders . the whole 
floor firm enough for all common occupation. But 
if the Joyces do bear at above ten foot in length 
it ought to be the care of the Matter Workman to 
provide ſtronger ſtuff tor them, viz. Thicker and 
Broader. If not, they cut a Tusk on the upper ſide 
of the Tennant, and let that Tusk into the upper 
{ide of the Girders. RE Ha- 
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Having erecqed the Principal Poſt,and other Poſts, 
and fitted in the Breflummers, Girders, Joyſts, e>c. 
upon the firſt Floor, they pin up all the Frame of 
Carcaſs-work. But though the Girders and Joyſts de- 
ſcribed for this firſt floor, lie proper enough for it; 
yet for the ſecond ſtory, and in this particylar caſe, 
the Joyſts lie not proper for the ſecond ſtory; be- 
cauſe in the ſecond ſtory we have deſcribed a Bal- 
CON}. 
Therefore in this caſe you muſt frame the Front- 
Breſlumer about ſeven Inches lower intothe Principal 
Poſts : Becauſe the Joyſts for the ſecond Floor. are 
not to be Morteſfled into the Breſlummer to lie even 
at the top with it, but muſt lieuponthe Breſſummer, 
and projett overitſo far as you deſign the Balcony to 
projettbeyonrd the Upright of the Front : And- thus 
' laying the Joyſts upon the Breſſummer renders them 
much {tronger to bear the Balcony, thanif Joyſts were 
Tennanted intothe Front ofthe Brefſummer, and {6 
>, projectout into the Street from it. | 

Bur the truth is, Though I have given you aDraft 
of the Joyſts lying athwart the Front andRear for the 
firſt Floor, you may aswell lay them Range with the 
twoſides on the firſt Floor. But then. the Breſſum- 
merthat reachesfrom Front to Rearin the middle of 
the Floor muſt be ſtronger: And Girders muſt then 
be Tennanted into the Breſſummer, and the 
Ground-plates at ſach a diſtance, that the Joyſts may 
not Bear at above ten Foot in length. And the 
Tennants of the Joyſts muſt be tennanted into the Gir- 
ders, ſo that they will then lye Range with the two 

Sides... | 0 Rs; 
But, a word more ofthe Breſſummer: Ifay (as be- 


fore) the Breſſummer to Bear at fo great length > 
: 3 
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be ſtronger, though it ſhould be _—— d at the 
length of the Shop, (iz. at 25 Foot) with a Brick 
Wall,or a Foundation broughtup of Brick. Buy if 
it ſhall have no Diſcharge of Brick-work, but Bear at 
the whole 40 Foot inlength, yourBreſfſummer muſt 
be yet conſiderably ſtronger than it need be, wereit 
to Bear but 25 Foot in length 3 becauſe the ſhorter 
all the Bearings of Timbers are, the firmer they Bear: 
But then the Framing work will takeup more labour : 
And inmany caſes it is cheaper to putin ſtronger ſtuff 
for long Bearinys, than to put aGirder between to 
Diſcharge the length of the Joyſts to be framed into 
the Girders. ; 

But to make ſhort of this Argument, I ſhall give 
you the Scheme of Scantlins of Timbers at ſeveral 
Bearingsfor Summers, Girders, Joyſts, Rafters, &e. as 
they areſet down in the Act of Parliament for the 
rebuildingtheCity of Loxdon, after the late dreadful 
Fire: which Scantlins were well confulted by able 
Workmen before they were reduced into an AQ. 


| Scantlings of Timber for the firſt ſort of Houſes. 


7 ; Foot Inches me 
- Summers under—1$5—12—and—B8 
For the Floor Wall-plates— 7—and—g 


| Foot Fat foot—8?. 
rincipal Rafrers under—1g Lat top nd; 6 Inches 


For the Roof Single Rafters —— 4—and—3 Inches 


Length Foot Thickneſs Depth 
Joyſts to Io 3———and 7 Inches 
| "Garret flOOrS mm 3 —— ' —6 
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Scantlings of Timber for the other two ſorts of Houſes. 


C— - 


Breadth Depth Thickneſs. Depth 

, Foot Foot Inches Inches Inches Inches 

"Summers Fro—to—15—11—and—8] Joyſts [3——6 
or Girders 14 Is 18—13—— 59 | which } 3-—7 
which bear 21—I4———10 >ber < 3—7 
in length | "OOO APo | 10 | 3——8 
| from | On ma8—p33<<———agy foot ;= 


- 


Inches Inches 
_ al Diſcharges upon Peeys 4 3 and 12 


the firſt Story in the Fronts L15——13 
Thickneſs Inches 
Binding Joyſts with their Trimming Joyſtsq5—depth equal to 
their own floors 


Inches Inches 
io and 6 
6 


goons 


Wall plats, or Riſing Pieces and peansd 3 


Inches Inches 


{ Lintels of Oak in the5 Cuſt _ — _ 


P | Lengtb Thickneſs 

| Foot Foot Inches Inches 
at foot 

I5 t0185 top -- — 
at foot 10 
Principal Rafters | 18— 21 \þ top 24 —8 
from at foot 12 
| | 21 249 ar top 387 


_ 24— 26 To = y +; —9 


Length 
Foot Foot Inches Inches : 
Purlines } þor ny Fn ft - 


Foot Inches Inches 
nor exceeding 1 in length—g——5 ——4 « 


| Single Rafrers foo exceeding in length—6——4 —3z 
+ Scant« 


Scantlings for Sawed Timber and Laths, uſually brought 
ont of the Weſt Countrey, not leſs than 


Breadth Thickneſs . 
' Foot Inches Inches 
Single Quarters in length——Y-----3 3--=--15 
Double Quarters in length-—8..--- AooonnnZs 
Sawed Joyſts in length--- ——8——6-—4. - 


Lathsin length —— —— tr I ----1 quarter and 5 Inch-: 


; Inches 
Corner Peers ——_— ———18 ſquare 


"Firſt fort ) Middle or fingle Peers--— —14 and 12. 
Where- | of OED Peers berween Houſe and Houſe—14 and -:8 
Stone 15 Door-Jambs and Heads —12 and8 
nſed, to | | 

keep to: 


Stone - 


Foot Inches 
rheſe = POO omnmmmmm 2 


6 ſquare 
Scant- | 2d & 3d 


Middle or fingle Peers--—— ——18 ſquare 
lins— Cforts— 


Double Peers between Houſe and Houſe —24 and 18 
Door-Jambs and Heads 


Foot - Thickneſs 


Scantlings £3 wide Side-walls—1 Brick Bottom paved plain;and then 
for Sewers {5 high; Arch—1 Bick on end F 1Brick on edge circular. . 


——-14 and1o : 


General Rules. 


NN every Foundation within the Ground adde one + 
Brick, in thickneſs to the thickneſs of the Wall (as 
in the Scheme) next above the Foundation, to be ſet off 
in three Courſes equally on both ſides. 


That no Timber be Iaid within twelve Inches of the 
' foreſide of the Chimney Fambs : And that all Foyſts on 


the backof anyChimney be laid with a Trimmer at ſix 
Inches diſtance fromthe Back, 


That 
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That no Timber be laid within the Tunnel of any Chins- 
ney, upon penalty 'to the Workman for every default Ter 
Shillings, and Ten Shillings every week, it continues un- 
reformed. | 


That no Joyits or Rafters be laid at greater diſtan- 
ces from one to the other, than twelve Inches; and no 
Dnarters at greater diſtance than fourteen Inches. 


That no Foyſts bear at longer length than Ten Foot ; 
and no ſingle Rafters at more in length thau Nine 
Foot. | | 


That all Roofs, Window-frames, and Cellar-floors be 
made of Oak. | 


The Tile-pins of Oak, 


No Summers or Girders to lie over the Head of Doors 
and Windows. ; 


No Summer or Girderto lieleſs than Ten Inches into 
the Wall, no Joyſts than Eight Inches, and to be laid in 


ONE. 


But yet the Carcaſs is not completed, till the 2xar- 
ters and Braces between the principal Poſts and Poſts . 
are fitted in 3 the Window Frames made and fet up, 
and the Principal Rafiers, Purlins, Gables, &c. areal- 
ſo fram'd and ſet up. The mannerof their Pitch and. 
Scantlins you will ſe in Plate 11. And the reatons 
for ſeveral Pitches you may find among Books of Archi- 

| X 2 te@Fure. 
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 teFure, But the names of every Member you will 
find in the Alphabetical Table at the later end of theſe 
Exerciſes on Carpertery, referred unto by Letters and: 
' Aritkmetical Figures in the Plateaforeſaid. 

But now we will ſuppoſe the Carcaſs is thus 
finiſhed. The Bricklayer - is then to bring up the 
Chilarnies, and afterwards to. Tile the Houſe. And 
then the next work the Carpenter has to do, is to- 
Bring up the Stairs and Stair-Caſes, and afterwards. 
to Floor the Rooms, and Hang the Doors, &:c. For - 
ſhould he either Bring up the Stairs and Stair-Ca- 
ſes, or Floor the Rooms before the Houſe 1s Tiled or: 
otherwiſe covered, if wet Wether ſhould happen it 
might injure the Stairs, Flooring, &c. 


Numb. VIII. _—= 


A, The Ground-plate, or Ground-ſell. 
B B, B B, The Principal Poſts. RED 


C C, The Binding Intertiſes, or indeed more properly In- 


terduces, Breſimmers, Girders. 


| D, Beam of the Roof, Breſſummer, or Girder to the Gar= 


...* ret Floor. I 
E E, Principal Rafters. FF, Breſſummers. 
G, Plate or Raiſing-piece, alſo a Beam. 
aa, Faums or Door-poſts. bb, Braces. c c, Faums. 
d, Top-rail of the Balcony. | 
ee, Bottom-rail of the Balcony. 
Fff, Poſts of the Balcony. 
2 8 g, Baniſters. 
h h, Breſſummers for the Shop-windows. 
H, King-piece or- Joggle-piece. 
71, Struts. 


kk, Top-beam, Coller-beamt; Wind-beamr, Strata * 


I TI, Door-head. 

I-I, The Feet of the principal Rafiers. 
K, The Top- of the Rafters.. 

TIK, The Gable-end. 


L L, Knees of the Principal Rafters,to be: made all of one: 


prece withthe Principal Rafters. 
M, The Fuſt of the Houſe. 
N N, Purlins. 
OO, Shop-windows. 
P P, Flaps or Falls. 
mM m mM, PYuarters. 
22 _ of the Window. 
0 0, Back, and Head of the Window: 
' Þþ, Tranſums. | 
qq, Munnions. 
rr, Furrings, or Shreadings. 
V, Sizgle light Windows or Liteons- 


s 58, Rafters. $& 163. 
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s 16, Of Window Frames. 


IN Brick Buildings the Window Frames are fo fra- 

med, that the Tennants of the Head-ſell, Ground- 
ſell, and Tranſum . run through the outer Faums 
about four Inches beyond them : Ando they are 
ſet in a Lay of Morter upon the Brick Wall before 
the Peers on either {ide is brought up, at about three 
Inches within the-Front : So that the Brick work 
over the Head and about the Jaums defend it from 
the weather. Then the Bricklazer brings up the Peers 
. on both ſides, ſo that the four ends or Tennants that 
-projett through the outer Jaums being buried and 
trimmed into the Brick-work become a Faſtning to 
the Window- Frame. 

But if the Window-Frame ſtands on a Timber- 
houſe, the Head and Groundlſell are ſometimes Ten- 
nanted into the Poſts of the Carcaſs 3 and then the 
Poſts dothe office of the outer Jaums of the Window- 
Frame ; and the Head and Ground-ſell are then cal- 
led Emtertiſes, and therefore both Head and Ground- 
ſell, and Poſts or Jaums, are rabbetted about half an 
Inch on the outſide of the Front,to receive the Pane 
of Glaſsthat isfitted to it. And thus (as I ſaid)the 
Poſts become part of the Window-Frame. 

But the better way is to frame a Window .as the 
Brick-work Window, and to proje@& 1t an Inch and 
an half beyond the fide of the Building, and to plai- 

 ſter againſt itsſ1des, for the better ſecuring the reſtof 
the Carcaſs from the weather. | 

The Window Frame hath every one of its Lights 

rabbetted on its outſide about half an Inch into the 


Frame 


Frame, and all theſe Rabbets, but that on the Ground- 
ſell are grooved ſquare, but the Rabbets on the 
Ground-cll 1s bevelFd . downwards, that Rain or 


Snow, &c. may the freelier fall off it. Into theſe Rab. 


bets the ſeveral Panes of Glaſs-work is ſet, and faſtned 
by the Glaſter 3 as ſhall be ſhewed when I come to 
Exerciſe upon Glaſing. 


The ſquare Corners of the Frame next the Glaſs is 


Bevell'd away bothonthe out and infideof theBuild: 
i0g, that the Light may the freelier play upon the 
Glaſs. And upon that Bevel is commonly Stuck a 
Molding (for Ornamentfake) according to thefancy 


of the Workman, but more generally according to the | 


various Mode ofthe Times. 


S 17. Of Stairs, and Stair-Caſcs. 


NEveral Writers of ArchiteFure have delivered dif. 


i_) ferent Rules for the Heighth and Breadth of '\ 


Steps, and that according to the feveral Capacities 
of the Stair-Caſes. . They forbid more than fix, and 


leſs than four Inches for the Heighth of each Step, . 


and more than ſixteen, and leſs than twelve, for the 


Breadthof each Step. But here we muſt underſtand / 


they mean theſe Meaſures ſhould be obſerved in 
large and ſumptuous Buildings: But we have here 


propoſed anordinary private Houſe, which will ad- - 


mit of no ſach Meaſures, for want of - room. - There- 
fore to our preſent purpoſe. 


The firſt and ſecond Pair of Stairs the Steps ſhall be 


about 7: Inches high, and 10 Inches broad. The third 
Pair of: Stairs each Step may be about 6; Inches high, 


and 9: Inches broad. And for the fourth Pair of 
Stairs, each Step may be about 6 Inches high, and 9 - 


Inches 


d I 
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Inches broad But this Rule they do or ſhould fol- 
low, viz. to make all the .Steps belonging to. the 
ſame pair of Stairs of an equal heighth ; which to 
do, they firſt conſider the. hetghth of the Room in 
Feet and od Inches, if any od be, and multiply the 
Feet by 12, whoſe Product with the number of od 
Inches, gives the ſum of the whole Heighth in In- 
ches 3 which ſumme they divide by the number of 
Steps they intend to have in that Heighth,andthe 
Quotient ſhall bethe number of Inchesand parts that 
each Step ſhall be high. Or, if they firſt deſign the 
Heighth of each Step in Inches, they try by Arith- 
metick how many times the Heighth of a Step they 
can haveout of the whole Heighth ofthe Story,and 
ſo know the number of Steps. | 
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Numb. IX. I5 x 
MECHANICK EXERCISES. 
| 1 07K, 

The Dorine of Handy-works : appli- 
ed to the Art of Houſe-Carpentery. 
Yor Newel for ſome few Steps 3 then a ſtraight 

or Foreright Aſcent, with F hers upon the fide 
of the ſquare Open Newel, and afterwards a Solid 


Newel again. Then reiterate, e*c. | 
The laſt, vis. the Mzxt Newel'd Stairs, are com- 


Tairs are either made about a So/id Newel, or an 
Open Newel, and ſometimes mixt, vis. with a 


monly made in our Party-walled Honſes in London, 


where no Light can be placed in the Stair-Caſe, be- 
cauſe of the Party-walls; ſo that there is a neceffity 
to let in a Sky-light through the Hollow Newel: But 
this ſort of Stair-Caſes take up more room than thoſe ' 
with a fingle ſolid Newel:; becauſe the Stairs of a 
ſolid Newel ſpread only about one ſmall Newel, as. 
the ſeveral Foulds of the Fans Women uſe ſpread 
about their Center : But theſe, becauſe they ſome- 
times wind, and ſometimes fly off from that wind- 
ing. take therefore the more room up in the Stair- 
'The manner of projeQing them,is coy taught 
in many Books of Archite@zre, whither I reter you - 
yet not to leaye you wholly  —— I ſhall give 
| you 
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you a ſmall light into it. And firſt of the Solid 
Nee > AHA ANMRESAL 

Winding Staifs are projedted on a round Profile, 
whoſe Diameter is equal to the Baſe the Stair-Caſe is 
to ſtand on, ſappoſe fix foot ſquare. This Profile 
hath its Circumference divided into 16 egual parts. 
The'$emi-diameter of the Profile is divided into four 
equal parts, and one of. them uſed for the Newel, 
and the reſt for the length of the Steps:- If you draw 
Lines from the Center through every one of - the e- 
qual parts into the Circumference, the ſpace between 
every two Lines will be the true Figure of a Winding 
Step. And if they were all cut out and placed: one 
above another over the true place on the - Profile 
round about a Newel, whoſe Diameter is one quar- 
ter. the length of. a Step, you would by. ſupporting 
each: Step. with a” Raiſer have the model -of a true 
pair of Winding Stairs. See Plate 10. Fig. 2. 

Hollow NeweF d Stairs are made about a ſquare 
Hollow Newel. We will ſuppoſe the Well-hole to be 
eleven foot long, and fix foot wide; and we would 
bring up a pair of Stairs from the firſt Floor eleven 
foot high; 1t being intended that a Skie-light ſhall 
fall through the Hollow Newel upon the Stajrs - we 
muſt therefore confider the width and breadth of 
the Hollow Newel; and in this example admit it to 
be two foot and a half wide, and two foot broad: 
bythe width I mean the ſides that range with the 
Front and Rear of the Building, and by the breadth 
I mean the fides that range with the Party-walls. 

I find (by the Rule aforeſaid) that if I aflign 18 
Steps up, each Step will be ſeven Inches and:one 
; third of an Inch high. LT 19g Nt 
You muſt note, that the flying off, or elſe wind- 
| ing 
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ing: of cheſe.Steps: will: vary their places according as 
you deſign thei firſt Afeent. For: if you: make the 
firſt Aſcefit- as you come ſtraight out: of the Street (as 
in Plate xc.) on the South fide,. you will firſt aſcend 
upon. a Pitch of Fhers, which Pitch (making an 
Angle of 38 deg. with the' Floor) with ten Steps 
_ you fix ;Foot. high-above the. Floor, 'and: bring 
you cight Foot. towards the North 'tnd of the Well-- 
bole, by making each Step ten Inches broad. : 

But now you muſt leave Fhers, and make four 
Winding Steps. Theſe Winding [ſteps are made a- 
bout a ſolid Newel (as bath been taught) and: this 
Newel(erves alſo for aPoſt to Trim the Starr-Caſe too. 
This Poſt ſtands upon the Floor, and is prolonged 
upwards ſo high, that Morteſles made in it may 
receive the Tennants of the Top and Bottom Rails of 
the whole Stair-caſe for that Floor : theſe four Wind- . 
ing ſteps. aforeſaid, rounding one quarter about the 
Newel, turns your Face in:your Aſcent now towards 
the Eaſt: theſe four ſteps are raiſed 2 foot, '57 Inches 
abovethe Flyers,ſothat(in a]l) your Stairs arenow raiſ- 
ed 8 foot 6: Inches. Here remains now only-2 foot 
55 Inches'to the Landing ow. and theſe:take'up juſt 
Fs Flyers, , which muſt be made as was-taught he- 
Ge IM Io on 15%.9 -i4- nl 

But now in your ſecond pair of Stairs it will' be 
proper. to begin your Aſcent - with your Face to- 
wards the Weſt; for landing by-the firſt pair of Statrs 
with your Face towards the Eaſt, 'yow turn by -the 
ſide of the Rail on the ſecond Floor from the Eaſt 
towards the North, and at the further end of that 
Rail- you turn your Face again from the North to- 
wards the Weſt, and begin your-Aſcent on the ſe- 


£ 


cond pair of Stairs. 


ah | Be- 
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: Between the Skie-light and the Aſcent is a Poſt 
ſet upright to faſten Rails into: (to bound the Stair- 
caſe) from the bottom of which, iz. on the ſecond 
| Floor you trim up three Flyers, and then turn off a 
quarter of a Circle; with Winding ſteps : then a- 
gain, Flyers to your deſigned pitch: and then again 
another quarter of a Circle with winding ſteps, ec. 
The Rail theſe Steps are built upon, being at the 
beginning or bottom of the Aſcent framed or other- 
wiſe faſtned to the firſt upright Poſt, muſt at its 
higher end be framed into the next Poſt alſo, with 
a Bevel Tennant, as you were taught to frame Pyar- 
ters into one another, Namb. 5. s 17. Only with 
this difference, that there you were taught to frame 
Square; But here you muſt frame upon the Bezel, 
as you were taught, Nxmb. 5. $ 19. This Poſt 
aforeſaid Bears upon the Floor, to make its Bearing 
the ſtronger; and this Poſt muſt be continued to 
ſuch an heighth, as it may alſo ſerve to receive 
the Tennanted end of an upper and lower Rait fra- 
med into it. And between theſe Bevelling Rails 
Barnniſters make good. the outſide of the Stair-Caſe. 
Though I have here deſcribed this Contrivance of 
a pair of Stairs, yet do I not deliver it as the beſt 
Patern for this Building, or for theſe forts- of Stairs, 
nor matters it to our purpoſe whether it be or no ; 
for (asI told you before) my undertaking is the 
Do@rine of Handy-works, not Archite@urez but *tis 
ArchiteFure ubine the beſt forming of all Mem-- 
bers in a Building for the capacitie of the Ground- 
Plot, and the Convenience of the-intended Inha- 
bitant 3 but Carpenters (as Carpenters ) only. work 
| by directions preſcribed by the Architee. 
Theſe therefore are the common Rules that theſe 
ſorts 
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ſorts of Stairs, and indeed all others with carving 
according to the Profile or Ground-plot of the 
Stairs are made by. But thoſe that will ſee many 
Inventions may conſult Books of Archite@yre, &c. 


S 18, Of Flooring of Rooms. 


ff Pr, Carpenters never floor the Rooms till 
the Carcaſs is ſet up, and alſo incloſed by the 
Plaiſterer, leſt weather ſhould wrong the Flooring ; 
yet they generally Rongh-plain their Boards Re 


Flooring before they begin any thing elſe about the 


Building, that they may ſet them by to ſeaſon : 
which thus they do, They lean them one by one 
on end aflant with the edge of the Board againſt a 
Bauk, ſomewhat above the- heighth of - half the 
length of the Board, 'and ſet another Board in the 
ſame poſture on the other ſide the Bauk; fſo+ that - 
above the Bauk they croſs one another : then on 
the firſt ſide they ſet another Board in that -poſture,. 
and on the ſecond ſide another, till the whole num- 
ber of Boards are ſet an end: being ſet in this po- 
ſture, there remains the thickneſs of a Board between 


every Board all the length, but- juſt where they 


croſs. one another, for the Air to paſs: through to 
dry and ſhrink them, againſt they have occaſion to 
uſe them : But- they ſer: them: under ſome covered 
Shed, that the Rain or Sun comes not at them? for 
if the Rain wet them, inſtead of ſhrinking them, 
it will fell them; or if the Sun ſhine fiercely up- 
on them, it will dry- them ſo faſt, that the Boards 
will Tear or Shake, wich is in Vulgar Engliſh” Sphzt « x. 
Crack.. S 

They have another way. to.dry and feaſon-them, 


Up - 
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by laying them flat upon three or four Bauks, each 
Board about: the breadth of a Board aſunder, the 
whole length of the Bauks. Then they. lay. another 
Lay of Boards athwart upon them, each board alſo 
the breadth of a Board aſunder; then another 'Lay 
athwart the. laſt, /till all are thus laid, ſo that in this 
poſition they alſo lie hollow for-the Air to play be- 
tween them. Ter L | pm 

Thus then, The Boards being Rough-plain'd and 
Seaſon'd. They try one fide tlat,as by Numb. 6.5 31. 
and both the edges ſtiaight, as if they were to ſhoot 
a Joynt; as by Namb. 4. s 4. and cut the Boards 
ro an exaCt length: becauſe if the Boards are not 
long enough to reach athwart the whole Room, the 
ends may all lie 1n a ſtraight Line, that the ſtraight 
ends of other Boards laid againſt them may make 
the truer Joynt, and this 'they call a Beaking  Joznt 
But before they lay them upon the Floor, they try 
with the Level (deſcribed s 7.) the flatneſs of the 
whole .Frame.of Flooring again, leſt any part of it 
ſhould be Caft fince it was firſt framed together : 
.and if any part of the Floor lie too high, they with 
'the Adz (if the eminency be large) take it off, as 
was ſhewed 5 2. Orif it beſmall,with the Fack-Plair, 
in Numb. 4. '$ 2. till it lie level with the reſt of the 
Floor. But if any part of the Floor prove hollow, 
they lay a Chip or ſome ſuch thing upon that hol- 
low place, to bear up the Board, before they nail it 

4 

All this being done, they. chuſe a Board of the 
commoneſt thickneſs of. the whole Pile for the firſt 
Board, and lay it cloſe againſt one fide of the Room 
athwart the Joyſts, and fo nai] it firmly down with 
two Brads into every. Joyſt it croſles, each. Brad a- 

| | | -* bout 
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bout'an Inch, or an Incly and a half within the edge 
of the Board, '' . | 2H 

If they ſhould lay a'more than - ordinary thick or 
thin Board at the firſt, they would have a greater 
number of Boardsto work to a Level than they need, 
becauſe all the reſt of the Boards muſt be equajized 
in thickneſs-to the firſt; | 

Then they lay a ſecond Board cloſe to the firſt. 
But before they nail it down they again try how its 
fide agreesWith the fide of the firſt, and allo how its 
thickneſs agrees with the firſt Board. . If any-part of 
its edge liekollow off the edge-of the firſt Board, they 
ſhoot off ſo much of the length of the Board from 
that hollowneſs towards either end, till it comply and 
makea cloſe Joynt with the firſt. But ifthe edge fivell 
inany place, they-plain off that ſwelling'till it com- 
ply asaforeſaid. '' ood | 

If the ſecond Board prove thicker than the firſt, 
then with the Adz(as'aforeſaid) they hew away the 
underſide of that Board (moſt commonly croſs the 
Grain, leſt with the Grain the edge of the Adz ſhould: - 
flip too deep into the Board): in every part of it 
that ſhall bear upon'a Joyſt; and ſolink it to a flat 
ſuperficiesto comply -with the firſt Board.If the Board : 
be too thin, they underlay that Board upon every. 
Joyſt with a Chip, &c. _ 
And: as this fecond Board islaid, '{o are rhe other 
Boards laid; if they be- well affured'the Boards are 
. dry and will not ſhrink : but if they doubt the 

drineſs of the Boards; they (ſometimes do orſhould) 
| take a little:more pains 3 for after they have nailed 
dowr'the: firſt: Boatd, they will meaſure the-breadth 
of two other Board; laying them by: the'fide of. the 
firſt,” But' yet; they! will not allow them' their fall. 

TOOM. 
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room to lie in, but after their. edges are true ſhot in? 
a ſtreight line, they will pinch them off about half; 
quarter of an Inch room more or leſs, according as 
they gueſs at the well-ſeaſonedneſs of the Boards ; 
by nailing down the fourth Board nearer to the firſt 
Board by half a quarter of an Inch (moreor lefs) than 
the breadth of both Boards are. And though it be 
afterwards ſomewhat hard to get theſe two Boards 
into that narrow room, viz. between the firſt and 
fourth-Board, yet they help themſelves thus; Theun- 
der-edges of theſe Boards that are to joyn to each 
other-they Bevel ſomewhat away, and then the firſt 
and fourth Board being faſt nailed down (as afore- 
faid) they ſet the outer edges of theſe two Boards a« 
gainſt the two nailed Boards, —_— the inner edges 
of the two looſe Boards meet, and make an Angle 
perpendicular tothe Floor. Then with two or three 
men jumping all at once upon that Angle, theſe two 
Boards with this force and reiterated jumps by de-.. 
grees prefs flat down into the ſuperficies of the 
Floor ;-or elſe with Forcing Pins and Wedges force 
them together.: and then with Brads they nail. them 
down, as they did the firſt Board. Thus afterwards 
they [nail down-a' ſeventh Board as they did the 
fourth, and then fit in the fifth and ſixth Boards, as 
they did the ſecond and third Boards. And fo on 
. -mailing down every third Board, and forcing two 
others between it and the laſt nailed Board, till the 
whole Floor be Bearded. | 
But:1if theſe Boards are not long enough(as I hint- 
.ed before) to reach through the whole Room, the 
examine how true the ends lie in a-ſtraightline wit 
-one another, by applying the edge ofthe Two-foot 
Rule to .the ends and -where the ends of anyBoards . 
keep 


l \ 
\ 


keep off the edge of the Two-foot Rule from com- 
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plying with the whole range of ends, they with the 
Chiſet and Mallet cut off that irregularity, holding 
and guiding the Chiſſel ſo that it may - rather cur 
away more of the bottom than top of the Board, that 
ſo the Boards joyned to the ends of the firſt laid 
Boards, may make on the Superficies of the Floor 
the finer and truer Joynt. _ 

Having thus Boarded the whole Room, notwith- 
ſtanding they uſed their: beſt diligence to do it exact- 
ly, yet may the edges of ſome Boards lye ſomewhat 
higher than the Board it lies next to : therefore they 
peruſe the whole Floor, and where they find any 
regularities they plane them off with the Plane,Gc.. 


$ 19. The Hanging of Doors, Windows, &c. 


E Floors being Boarded, the next work: is: 
to Hang the Doors, in which though there be - 
little difficulty, yet is there much care to þe taken, 
that the Door open and ſhut well. 
If the Door. have a Door-Caſe (as Chamber-Doors, . 
and Cloſet-Doors commonly have) the Faums of the 
Door Caſe muſt ftand exaatly perpendicular, which. 


you muſt try by. the Plumb-line. as by $ 8. and the 


Head of the Door Caſe or Entertiſe muſt be fitted ex- 
atly ſquare to the'Jaums,as you were taught Namb.s. 
$ 17, 18, 19. and the Angles of the Door muſt be: 
made exactly ſquare, and the Rabbers of the Door 
to fit exa&tly into the Rabbets of the Door-Caſe. But 


. yet they commonly make the Door about one quarter 


of an inch ſhorter than the inſides of the Jaums of- 


| the Door-Caſe, leſt if the Boards of the Floor chance 


to ſwell within the ſweep of the Door, the _—_—_ 
Es = , 


160 Nams. IS. 
of the :Door ſhould drag upon the Floor. 
They conſider what ſort of Hindges are proper- 
eſt for the Door they are to Hang. When they have 
a. Street-door (which commonly is to take off and 
lift on ) they uſe Hooks and 'H:ndges. In a Bat- 
tend-door, Back-doox,or otherBattend-door, or Shop- 
windows, they uſe Croſs-Garnets. If a Fram'd 
Door, Side Hinges: And for Cup-board*Doors and 
ſuch like, Duf-Tails. - ( See the deſcription of theſe 
Hindges in Numb. 2. Fig. 1.5,6.) But what ſort of 
Hindges ſoever they uſc, they have care to provide 
them-of a ſtrength proportionable to the ſize and 
weight of the Door they hang with them. Well 
made Hindges I have deſcibed Nums.2.fol.20. Whi- 
ther to avoid repetition I refer you. | 
If-they Hang a Street-door ( which is commonly 
abour ſix foot high ) they fiſt drive the Hooks 
* into the Door-Poſt, by entring the Poſt firſt with 
an Augure : Butthe Bzt of the Augure, mult 'be 
leſs than the Shank of the Hook, and the hole boar- 
ed not ſo long, becauſe the Shank of the Hook 
mult be ſtrongly forced into the Aygure-hole, and 
| thould the Augure-hole be roo wide, the Shank 
would be looſe in ir, and nor ſtick ſtrong enough in 
ir. . Therefore if the Shank be an Inch-ſquare, an 
half-Inch-Augure is big enough to bore that hole 
with, becauſe it will then endure the heavier blows 
of an Hammer, to drive it fo faras it muſtgo; and 
the ſtronger it is forced in,the faſter theHook ſticks, 
But yer they are careful nor to ſplit the Door-Polt. 
Theſe Hooks are commonly drove in about Fif-_ 
reen -Inches and an half above the Greund:ſel], 
znd as much bclow the tap of the Door. Ir is or 


thould be their care to chuſe the Pin of the lower , 
Hook 


© 0) ww Lo oh to Wt 0 
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Hook - about a quarter of an Inch longer than thar 
they uſe for the upper Hook ( or elſe to make it 
ſo) becauſe theſe Doors are commonly un-weildy to 
lift off and on, eſpecially to litt both the Hindges - 
on both the Hooks at once. Therefore. when the - 

lower Hindge is lifred on the lower Hook, if 
the Door be then lifted. perpendicularly upright, ſo 


| high as the under fide of the upper Hindge mayjulſt 


reach the top of the upper Hook, you may the ca- 
fier ſlip the Eye” of the upper  Hindge upon the 
Hook ; whereas,if the lower Hook be either. ſhort- 
cr, or juſt no longer than the other ; inſtead of lift- 


 ingit readiſy upon the upper Hook, you may lift it 


off the lower Hook, and ſo begin the Jabour again. 
Having drove in the Hooks they ſet the Radbbits 
of the Door within-the Ra#4bz7s of the Door Poſts, 
and underlay the bottom of the Door, with a Chip 
or two abour halt a quarter of an Inch thick, . ro 
raiſe the Door that it Drag not: Then they pur 
the Eyes of the Hindgecs over the Pins of the Hooks, 
and placing the Tail piece of the Hindges parallel 
tro the botrom. and top of the Door, they ſo nai}. 
them upon. | | = 
This is the Rule they generally obſerve forHang- 


| Ing Doors, Shop-windows, &c. Only, ſometimes 
| Inſtcad of Nailing the Hindges upon the Door, 


tiey Rzvet them on,for more ſtrength, . And then, 
aſter they have fitted the Door or Window into 
its Rabbits, and laid the Hindges in their proper 
place and poſition (asaforeſaid) they make marks 
in the Nail-holes of the Hindge with the point of 
their Compaſſes upon rhe Door,and ar thoſe marks - 
they Pierce-holes, witha Pzercer-Bzt, thar fits the 
ſhank of- the River ; then they pur the ſhank of ke: 
Z.% _ Rivet. 
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Rivet through the holes made in the Door; yet fo 
that the Head of the River be on the outſide of tne 
Door ; and they alſo put the end of the Shank into 
the Nail-hole of the Hindge, and ſo while another 
man holds the Head of the Hatchet againſt the 
Head of the Rivet, they with the Pex of. their 
Hammer batter and ſpread the flat end of the 
Shank over the Hole, as was ſhewn. Numb. 2, fol. 


24, 25. 
The Titles of ſome Books of Architecture, 


COEbaſtion Seirlio, in Folio. 
Hans Bloom's Five Collumns, - Folio. 

Vignola, in Folio. 

/3gnola, Or the Compleat Architect, in Otavo 

Scamotzi, Quarto. 

Palladio, Quarto. 

Sir Henry Wotton's Elements of ArchiteCture, 
'Quarto. 

Theſe Books are all Printed in Engliſh : But thers 
are many others exrant in feyeral other Languages, 
of which VitrxuTt;zs is the chief: For from his Book 
the reſt are generally derived; as Philip Le Orm, 
Ditterlin, Marlois and 'many others, which being 
difficult to be had among Book-ſcllers, and theſe 
ſufficient for information, I ſhall omit rill another 
Opportunity, 
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ſo fs 
* An Explanation of Terms uſcd in Carpentery. 

0 , 

" . 5; ba 

b Ds, Plate 8. By >. 

« . Arch, Any work wrouzht Circular, as the 
. rop part of ſome Window-framies, the rop of ſome 


preat Gates, the Roof of Vaults, Tc. 
Architrave, See Numb. 6. Plate 6. i, and PlateG6. 
"YE 5 det | | 
Ax, Numb.5. Plate 8. A. 


Þ, 


Ack or Hip-molding. The backward Hips ot 
i ) YaBey-Rafter in the way of an Angle for the 
ack part of a Building. 
Banniſter, Namb.8.Plate 11.,g gg. : 
Baſeis commonly the Bottom of a Collumn. See 
Numb.6.Plate 6.4. and Plate 7.B. : 
Batement, Toabateor waſte a piece of Stuff, by 
forming of it to a deſigned purpoſe. Thus inſtead 
ofasking how much was cut off ſucha piece of Stuff, 
ow TN ask what Batement that piece of Stuff 
ad, TS 
Batter, the ſide or part of the fide of a Wall, of 
any Timber that balges from its bottom or founda- 
tion, is ſaid to Batter or hang over the Founda- 
tion. 
Battlement, A flat Roof or Platform tro walk on: 
. But Battlements are mofe properly Walls built 
about the Plarform to incloſe ir, as is ſeen upon 


| Towers for defence : Part of the Battlement being 
ed þ | | Breait 


. 


164. Numb. IX, 
Breaſt high that Muſquetiers may ſhoot over it,the 
other part Man-high, ro ſecureMen from the ſhor 
of their enemies. 

' Baukg peece of Fir unſlit,from four to ten Inches 
ſquare : andof many lengths, . 

Bear,Timber is ſaid to Bear at its whole length 
when neither a Brick wall or Poſts.&c, ſtand be- 
tween the ends of ir. Bur if either a. Brick. wall or 
Poſts, &c. be Trimmed s to that Timber, then ir 
isſaid to Bear only at the diſtance between the Brick- 
wall or Poſt and either end of the Timber, Thus Car- 

' penters ask what 

Bearing ſuch a peece of Timber has? the anſwer 

1$10,12, 15, &c, Foot, according to the length of 
' the whole Timber, or elſe according ro the diſtance 
between either end of the Timber; and a 

Bearer, viz, a Poſt or Brick-wall that is Trimmed 
up between the two ends of a peece of Timber, to 
ſhorten irs Bearing. 

Bond, when workmen ſay make good Bond, they 
mean faſten the two or more peeces of Timber well 
together, cither wich Tennanting and Morteſling, or - 
Duff railing, &c. 

Hinding 7oyſts,See Trimmers, or Plate 10. 6 4 6. 

Brace, Sce Plate 11, 6b 6. RD 

Brad, is a Nail to Floor Rooms with, they are 
abour the ſize ofa Ten-penny Nail,but have nottheir 
heads made with a ſhoulder over their ſhank,as other 
Nails, but are made pretty thick towards the upper 
end, thatthe very top of it may be driven into, and 
buried in the Board they nail down, ſo that the tops 
of theſe Brads will not catch (as the Heads of Nails 
would) the Thrums of the Mops when the Floor is 
waſhing. You may ſec them at moſt Ironmongers. 

h Break : 


Y 
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Break in, Carpenters with their Ripping Chiſſel 
do often Break zn to Brick walls: that is, they cur | 4% 


cs | holes, but indeed more properly break the Bricks 
th by force, and make their hole to their ſize and 
| form. | | 
aol Breſdummer, Sec Plate11, CC, D, FF, h h. 
oy Bring up, A term moſt uſed among Carpenters, 
Fa when they diſcourſe BrYzc&yers; and then they ſay, 
' | Bring pthe Foundation fo high, BYing up ſuch a 
_ wall, Bring up the Chimnics, &c. which is as much 
o I 55 *9 fay, Build the Foundation fo high, Build the 
a wall; Build the Chimnies, &c. | 
os Butment, The peece of Ground in the yard mar- 
ked, Gin Plate 10, isa ZButment from the reſt of 
d the Ground-Plor. 
_ Buttreſs,that ſtands on the-outſide a wall to ſup-. 


port it. 
C 


a (_ Arpeeceof Timber cat Arching, ſo as 
| 4 when a weight conſiderable, ſhall be fer upon 
; it, it may in length of time be reduced to a ſtraight. 
; Cantilevers, Peeces of Wood framed into the 
Front: or other ſides of an Houſe to ſuſtain the Mo!- 
ding and Eaves over it. 
x Carcaſs, is (as it were) the Skelleton of an Houle, 
T before it is Lath'd and Plaiſtered. 
F Cartouſes, Ornamented Corvels. 
. Cleer Story Window , Windows that have no 
, Tranſum in them, 
. Commander, Sce Numb.7 Plate 8.Kand $ 10. 
Coping over is a ſort of hanging over, but'not 
ſquare ro itsupright, but Bevelling on irs under 
oi: fide, till ir end in an cdge. 
Corbelt, 
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Corbel,, A pecce of Timber ſet under another 
peece of Timber, to diſcharge its Bearing. 

Crab, The Engine deſcribed Plate g, E. and BCD 
ſeveral of its Appurtenances, zz. B C C Snatch 
Blocks. D Levers. Its Office is to draw heavy Tim- 
ber to aconſiderable heighth. 

Crow, See Plate 8. L. Its Office is to remoye hea- 

vy Timber, and therefore for ſtrength is made of 


Iron. | 
(4wn Poſt, See Plate 11.H. Alſo the King Prece, 


or 7oggte peece. 
| D 


Tſcharge, A Brick-wall or a Poſt trim'd up to 
a peece of Timber over charg'd for its Bea- 
ring, is a Diſcharge to that Bearing, 

Dormer, Plate 11, QR. 

Double Quarter, See Quarter. 

Draft, 'The PiQture of an intended Building dif- 
cribed on Paper, whereon is laid down the deviſed 
Deviſions and Partitions of eyery Room in its due 
proportion to the whole Building,See Numb. 7.6 1 3; 

Drag, A Door isſaid ro Drag when either by 
its ill Hanging on-its Hinges,or-by theill Boarding 
of the Room, the bottom edge of the Door. rides (in 
its ſweep) upon the Floor. . See $ 19. 

Dragon beams aretwo ſtrong Braces or Struts 
thar ſtands under a Breſſummer, meeting in an angle 
upon the ſhoulder. of the King peece. In Plate 11.5; 
are Dragon beams. 

Draw knife, deſcribed Plate 8: Eand$ 5: 

Draw Pins, deſcribed Plate 8.F and $ 6. 

Drug. deſcribed Plate 9'E and $-12. . 
Enter, 


£ 
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Nrter, When Tennants are put into Morteſſes, 
they are ſaid to Enter the Morteſlcs. 7 
Enterduce or Entertiſe deſcribed Plate 1 1 CC. 


Wl | F 


Eather-edge, Boards ot Planks that have one 

edge thinner than another are called Feather 

edge ſtuff. | 

_ Fir pole, A ſortof ſiuff cut off the Fir tree, ſmall 

and long, commonly from 10 to 16 Foot, They are 

ſometimes uſed in ſleight Buildings, ro ſerve inſtecd 
of Bauks and Quarters. En | 

. Flyers,are Stairs'made of an Oblong ſquare Figure, 
whoſe fore and backſides are parallel ro each other; 
and ſo are their ends : the ſecond of thefe Flyers 
ſtands parrallel behind the firſt,the third behind the 
ſecond, and ſo are ſaid to fly off from one another. 

_ Eloor, In Carpentery,- it is as well taken for the 
Fram'd work of Timber, as the Boarding over it. 

_ Foot-pace, isa part ofa paire of Stairs, whereon 
after four or ſix ſteps you arrive to a broad place, 
where you may take two or three paces before 'you . 
aſcend another ſtep; thereby to eaſe the legs in aſcen- 
ding the reſt of the ſteps. 

urrings, The making good of the Rafters Feer 
in the Cornice, 


G 


| Able or Gable end, in Plate 11.ITI K. 
1 | Gain,The beyelling ſhoulder of a Joyſt or o- 
E <* A a : ther 
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ther Stuff: Tr is uſed for the Lapping of the end of a 
Joyſt &c. upon a Trimmer or Girder, and then the 
thickneſs of the jhoulder is cur into the Trimmer 
alſo Bevilling upwards, that ir may juſt receive that 
Gain, and ſo the Joylt and Trmmer ly even and le- 
vel upon their ſuperficies. This way of working is 
uſcd in a Floor or Hearth, 
"  Girder, deſcribed'Plate 10Q Q. 
Ground Plate, deſcribed Plate 11 A, 
Ground Plot, The peece of Ground a Building 
isto be erected upon. 


H 


' WL Ang over, See Batter. 


. Hips, deſcribed Plate 11. E'E, They are 
alſocalled Principal Rafters, and Sleepers. 
 Hook-pindelſcribed Plate 8. F. 


0 

| bers deſcribed Plate 8. M. AnEngine uſed for 

the removing and commodiousplacing of great 

Timber. Oo 

Jack-Plazn called fo by Carpenters, but is indecd 
the ſame that Joyners call the Fore Plazn,See Numb. 
4. $ 2. andPlate 4B 1. . | 4 

7aums, Door Poſts are ſocalled: So are the up- 
right outer Poſts of a Window frame, See Plate 11. 
aaaa, cro,nmnh Pe: 

"Zoggle peece, SeePlare 11. H. 

Toyſts, See Plate 10 44494. 


Juffers, Stuff, abour 4. or 5 inches ſquare, and of 
ſeycral Lengths, . 
| King 


Numb. IX. 
«- + 
w Ing peece, See Joggle peece. 

R Kerf, See Explination of Terms in Numb.6. 

Knee, A peece ot Timber growing angularly,or 
crooked, thar is, a great Branch ſhooting our neer 
the top of the Trunk of the Tree, and is ſo cut 
tharthe Trunk and the Branch make an angle; as in 
Plate 11. E L; being made our of one peece of ſtuff: 
S WM itis called a Knee-peece,or Knee-Rafter, 


L 


is 


' Anding-place, is the uppermoſt Step of a pair 
©, of Stairs, iS. The Floor of the Room you 
atcend upon. | 

Skirts,ProjeCting of the Eaves. 
Level, See Plate 8. Gand $ 7. 
 Levey, See Plate 9.D. 


Lintel, In Brick-Buildings Carpenters laya long 4 


piece of Timber over the Peers, to Trim with the 
Window-Frame ; as well to Bear the thickneſs of 
the Brick-wall above it, as to make Bond-with the 
ſides of the Walls, 7 

Long-Plain,The ſame that Joynerscall a Joyntey. 
See Numb.4. B2 $4. Dy 

Luthern, See Dormer. : 


M. 


Ir 
at 


Oa:llon, See Cantelever. 

Molding Moldings are ſtuck upon the edges 
of ttuff roQcnamentr it : As on Chilmney-pieces,the 
| - Ae 3 inner- 
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Inner edges of Window-frames, Shelves, ©c. Sce 
Numb. 4.4.9. | | 

Munnion, the upright Poſts that divide the ſe- 

_ veral Lights in a Window-frame,are called Munnions. 


Sce Plate 11, q9g. 
& HY ( 


Ewe/, the upright Poſt that a pair of Wind: I x5 


ing-ſtairs are turned about. _ en! 
| ga | | 
P - Pla 
Itch, The Anglea Gable-end is ſetto, is called - 
the Pitch of rhe Gable-end. T. 
Planchier, An Ornament to which the Cornice Io 

P 
is faſtned. Sf plo 
Plate, A piece of Timber upon which ſome con- Bu 


ſiderable weight is framed, is called a Plate. Hence Ou 
Gyound- Plate, Plate 11.A. Window-TZ late, &c. 

Pumb-line deſcribed, Plate8H $9 8. 

Poſts, See Principal Poſts. 

Prick-Poits, Poits that are framed into Breſ- 
ſummers, berween Principal-poſts, tor the ſtrength- 
_ of the Carcaſs. | 

Principal-Poſts, The Corner Poſts of a Carcaſs, 
See Plate 11. B B, L 

Profile, The ſame with Ground-T lot. | 

ProjetFure, is a jetting over the upright. of a_ 
Building ; Thus Balconzes project into the Street. 

Puncheons, Short pieces of Timber placed un- 
der ſome conſiderable weight to ſupport it. 


Pudlates, 


: : 
- 9 


Spikes. 
Purlins, SeePlate 11.NN. 


Q_ 


UVarters are ſingle and double. Single Quar- 

7ers are Sawen ſtuff, Two Inches thick, and 

Four inches broad, The Double-Quarters are ſaw- 
ento Four Inches ſquare. | 


Quartering, In the Front of the third Story in 


Plate 11. All rhe Work except the Principal Poſts, 
Jaums, and Window-irames, v7Z. The upright 
Trimming,and the Braces is called Quartering. 
Qurk,A piecetaken out of any regular Ground- 
plot, or Floor : For example, The whole Ground- 
plot AB CD. inPlate 10 is a regular-Ground-plor. 
But if the piece 'K be taken out of it, K ſhall bea 


Quirk, 


R. 


LJ After, See Plate 11. coco | 
Rail, Rails ſtand over and under Banniſters 
oft Balccnies, Stair-Caſcs, &c. 

Raiſer, is a Board ſet on edge under the Foreſide 
of a ſtep. 

Raiſing-piece, Pieces that lye under the Beams 
upon Brick. or Timber by thefides of the Houſe. 

Relliſh, See Projefture. 

Return, Either of the adjoyning ſides of the 
Front of an Houſe or Ground-plor, is called a 
Return-/ide, as in Plate 10. the Front is A B, the 

| Rerurn-/ides tothis Front is AC and BD, 


| Numb, PX. I70 
Pudlaies Pieces of Stufftodo the Office of Hand- 


Ridge, - 
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the Houſe is called the X:dge. 

Ripping Chiſſes, See Plate 8 D$ 4. - 

Roof, The Covering of a Houſe ; Bur the word is 
uſed in Carpentery for the Timber work of the Co- 


vering. | 
J 


Cribe, See Number 6. in Explanation of Terms. 

Shake, Such Stuff as is crackrt cither with the 

heat of the Sun or the drcughth of the wind, is called 
Shaken Stuff. | 

Shingles, Sma] pceccs of wood uſed to cover 
Houſes with, inſteed ot Tiles or Slates. 

Shreadmgs, See Plate 11.” the Jower end of the 
Principal Ratters markt rr arecalled Shreadings, or 
Furrings. 

Sleepers, Theſame with Purlins. 

' Fnatch-blocks, SecPlate 9 BC C. 
Socket Chiſſel, Deſcribed Plate 8 and$ 3. 
So:ls or Sells, are either Ground Sells deſcribed 


Plate 15. A. or Window Sells which are the bottom 


Pecces of Window Frames. 

S:air Caſe, The incloſure of a pair of Stairs, whe- 
ther it be wich Walls, or with Walls and Railes and 
* Banniſters, &c. 

Stancheons, Sce Puncheons 
Strut, See Dragon beam. | 
Summey, In Plate 10. P Pis a Summer, whereinto 


the Girders arc Tennanred. 


en foot Rod, Sce $ 13. 
|. 7Tranſom,The Pcece that isframd a-croſs a dou- 
ah  ble- 


& 


Ridee, the meeting of the Raiters on both ſides 
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ble Light Window, .Sce Plate 11, PP. 

Trim, . When workmen fir a pecce into other 
work, they ſay they Trim in a peece. 

Trimmers, See Plate 10 44 66. 

Truſs, See King peece, or Joggle peece. 

Tusk, A Bevel ſhoulder, made to ſtrengthen rhe 
Tennant ofa Joyſt, which is let into the Girder, 


V 
ng Rafter, See Back or Hip Molding. 
F 4 


ElII hole, ScePlate 10. 1. 
Wall Plate, In Plate 10, A C, BD and 
N O are Wall Plates. 


Thus much of Carfentery. The next Exerciſes 
will (God Willing) be upon the Art of Turning, Soft 
Wood, Hard Wood, Ivory, __ Iron, &c. Wirth. 
ſeveral Inventions of Oval work, Roſe work, Rake 
_ work, Angular work, &c. | 
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Numb. X. 
MECHANICK 


EX ER CISES, 


Handy-Works. 


Applied tothe Artof TURNING. 


By Foſeph Moxon, Member of the Royal 
Society, and Hydrographer to the. 
Kings moſt Excellent Majeſty. - 


SBAK 
DS 


LOND ON, 


Printed for Foſeph Moxor at the Sign of Atlas on Lud- 
4 | gate-Fbll, 1680. 
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 MECHANICK EXERCISES. 
OR), 


The Dodrine of 
Handy-wozks, 


Applied to the Art of -TURNING. 


Of Turning, 


| S by placing one Foot of a-pair of Compaſ- 
ſes on a Plain, and moving about the other 
Foot or point,deſcribes on that Plain a Cir- 
- cle with the moving point; ſo any Sub- 
ſtance, be it Wood, Toory, Braſs, &c. pitcht_ fteddy 
upon two points (as on an Axis) and moved about 
on that Axzs, ally deſcribes a Circle Concentrick to 
the Axis + And an Edg-Tool fet ſteddy to that part - 
of the outſide of the aforeſaid Subſtance that is near- 
eſt the Axis, will in a Circumvolution of that Sub- 
ſtance, cut off all the parts of Subſtance that lies 
farther off the Axis, and make- the outſide of that 
Subſtance alſo Concentrick to the Axis. This is a 
Brief ColleQtion, and indeed the whole Sum of 
Turning. | . 
Now, as there is-different Matter or Subſtance to 
be Turned, ſo there is alſo different Ways, and diffe- 
rent Tools to be uſedin o_ each different __ 
| B e 
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The different Matters are Soft Wood, Hard Wood, 
Toory, Braſs, Iron, &c. each of which (when I have 
deſcribed the Turners Tools for Soft Wood) I ſhall 
diſcourſe upon.. Burt, | 


s I. Of the Lathe.. 


THE Zathe is deſcribed in Plate 12. A.. This 
Machine is fo vulgarly known, that though it 
cannot be deſcribed in Draft, fo as all its parts ſhall 
appear at one fingle View, yet enough of it to give 
you. the Names. of its ſeveral. Members, and. their 
Uſes are repreſented: vis. 
4 a a 4. The Lees or Stiles. 
b b The Cheeks or Sides. 
cc: The Puppets.. 
a The Screw. 
d The Pike, 
e, The Refs. 541 
Ff The Handle of the Screw. 
£ The Tennants of the Puppets. . 
þ The Wedge. 
2 The Tredale. k 
k: The Croſe-Tredale. 
I The Pole. | : 
ze The Sirzmeg. 
- The fo 


© h of the Legs, or Stiles. 


Legs or Stiles are commonly about two 
| Foot and ten Inches bigh, and are ſet per- 
. pendicularly upright; having each of them a Tennant 
an.its upper end, of the thickneſs the two Cheeks are 


to - 
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to ſtand aſunder : And on either fide the Shoulder 
of theſe two Temnarts is laid one of the Cheeks cloſe 
to the ſides of the Termarrts, and fo pinned cloſe to 
the Ternants as was taught Namb. 5.5. 17. But a 
ſteddier and moreſecure way, isto have a ſtrong Iron 
Screw made with a ſquare Shank near the Head, 
that when it enters into a ſquare hole made fit to it 
in the hithermoſt Cheek, it may not twiſt about, but 
by the: Turning about of an Iron Nut, upon the 
fore end of the Screw, the Nut ſhall draw the two 
Cheeks cloſe to the two fides of the Ternants, or the 
_upper ends of the Legs. 


| © 2. Of the Checks. 


A*® I told you, the Legs are to be ſet up dired- 
ly perpendicular, ſo the Cheeks are to be faſt- 
ned diredtly Horizontally upon them: And the Legs 
and Cheeks are to be faſtned with Braces to the Floor 
and other parts of the Room the Lathe ſtands in, ac- 
cording to the convenience of the Room for faſt- 
ning, that the whole Lathe may ſtand as ſteddy and 
ſolid as may be. For if with Tarning large Work 
the ſtrength of the Tread ſhould make the Lathe 
tremble, you will not be able to make true and neat 
Work ; but the Tool will job into ſofter parts of 
the Stuff, and fly off where a Knot or other harder 
parts of the Stuff comes to the Tool. 


T 3. Of the Puppets. 


He Puppets are ſquare pieces of Wood, of a 
Sabſtance- convenient. to the light or heavy 

work they intend to Tyr + And Tyrners will rather 
| Bb 2 have 
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have their Pxppets too ſtrong than too: weak 3: b 
cauſe, though the Puppets be. very ſtrong, yet they 
can turn light work with them 3 whereas if they be 
weak they cannot: turn Heavy work with them: For 
the weight of heavy unequal tempered Stuff running 
about, will be apt both to ſhake the Puppets, and 
looſen the ſmall hold of the Wedge in the Tennant ; 
by either of which Inconveniencies the Work in 
the Lathe may tremble, as aforeſaid. 

And though no ſize for the: heighth of the Pup- 
pets can be well aſſerted, becauſe of the ſeveral Di- 
ameters of Work to be Tarned, yet Workmen. ge- 
nerally covet to have their Puppets as ſhort as they 
well can, to bear their Work off the. Cheeks of the 
Lathe, becauſe theſe Puppets ſtand the firmer, and 
are leſs ſubje& to looſen. But then, if- the Diame- 
ters of the work be large, the;Pappets may be too 
ſhort to Tur» that work in: For the Pikes of the 
Pxppets muſt ſtand ſomewhat more than half the Di- 
ameterof the Work above the ſuperficies of the Cheeks. 
Therefore Tyrzers have commonly two or three pair 
of Puppets to fit one Lathe, and always ſtrive to uſe 
the ſhorteſt they can to ſerve their Work, unleſs the 
ſhortneſs of the Leggsof the Lathe, makes the work fall 
too low for the pitch of the Workman that 1s to work 
at the Lathe. Therefore in the making of the Lathe 
the heighth of the Legs with relation to the intended 
work, and heighth of the Workman, are.to be.well 
conſidered. | _ | 

At the lower. end of theſe Puppets are made two 
Tennants, of ſuch a thickneſs, that they may eaſily 
ſlide in the -Grooze between the two. Checks, and ſo 
long, that.a Morteſs through jt of the length of the 
Cheeks depth, and a ſufficient ſtrength of Wood be- 

| low. 


low it” may be contained. . Into this Morteſs is fitted 
a Tapering-Wedye, ſomewhat leſs at the fore end 


and bigger at the hinder end than the Morteſs, that | 


as it is forced into, the Morteſs with a Malt or a 
Maul, it may draw the bottom Shoulder of the P»p- 
pet cloſe and firmly down upon the Cheeks, that the 
may neither jogple or tremble in working. | 


© 4. Of the Horn.. © 


LF= the Right Hand Puppet on the out ſide 
near the top of it, is hung the Tip-end of an 
Horn with its Tip downwards, to hold Oyl in, and 
ought to have a Wooden round Cover to fit into it, 
that neither ' Chips or Dirt gct in to ſpoil the Oy]; 
and in the handle of the Cover ſhould be fitted a 
wooden Buttor, which may. ſerve for an Handle to 
the Cover: And through this Button ſhould be faſt- 
ned an Iron Wyer to reach almoſt to the bottom of 
the Horn : This Wyer ſtands always in the Oy], that 
lo oft as the Workman has occaſion to oy] the Cen- 
ters of. his Work, to make his work ſip about the 
eaſjer, he takes the wooden Cover by the Button, 
Wyer and-all, and with the end of the Wyer -Oyls 
his Center-holes, . and pops his Wyer and Cozer 
again into the Hors againſt he has occaſion to ule it 
the next-time. | 


q 5. Of the Pikes. and Screw. 
Ne the upper end of one of theſe Puppets is faſt- 


ned a ſtrong Iron Pike, but its point is made 
of tempered Steel 3 and near the upper end of the 
other \Prppet is fitted an Iron Screw quite through a 


Bb 3 Nut. 
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Nut in the Pappet, whoſe point is alfo made of Tem- 
per'd Steel. - This Tron Pike in one Pppet, and the 
Screw in the other Pxppet are fo fitted into the Pp- 
pets, that their Shanks lie in a ſtraight Line with one 
another, and both their points lie alſo in that ſtraight 
Line pointing to one another : And in the Head of 
the Iron Screw is a Hole where-1nto is fitted an Iron 
Handle about ſeven or eight Inches long, with a 
round K0b at each end of it that it ſlipnot through 
the hole in the Head. This Iron Hazdle is to turn 
about the Screw forward or backward as your pur- 
poſe ſhall require. | 

Upon the points of this Screw and Pike the Cen- 
ters of the Work are pitcht, and afterwards ſcrewed 
with the Screw hard, and ſo far into the Stuff, that 
it may not (lip off the points in working, eſpecially 
if it be ſoftWood, and the work large and heavy.. 

Alſo, near the upper end of theſe P»ppets, upon 
that fide the Workman ſtands when he works, the 
Wood of the Puppets is wrought away to ſquare 
flat ſhoulders ſomewhat below the Pikes, that the 
Reſt may (if occaſion be) lie near the Pikes, and bear 
{teddy upon the Shoulders. 


þ 6. Of the Relt. 


| HE Reſt is a ſquare piece of Stuff about 

an Inch or an Inch and half thick, and two 
Inches, or two and an half broad, and ſomewhat 
"longer than the diſtance between the Puppets. Its 
Office 1s to reſt the Tookupon, that it may lie in a . 
ſteddy poſition while the Workman uſes it. 


qr. Of 
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C 7. Of the Side-Reſt. 


UT belides this Reſt, Turners have another Reſ?. 
called the Side-Reft. This they uſe when the) 
Tarn the flat ſides of Boards; becauſe the flat ſide: 
_ of Boards ſtanding athwart the Pikes, and this Ref? 
ſtanding alſo athwart the Pzkes, they can the more 
conveniently reft their Tool upon it. It is marked 
e im Plate 13, and is in the Plate disjunct from the 
Lathe; as well becauſe it and the Common Reſt can- 


not both together be expreſt in Picture, as alſo be- _ - 


cauſe it is made to take off and put on as occaſion 
requires. 

The Reft is marked a, and is a piece of an Oaken 
planck or Elm plank, about two Inches thick, and 
ſtands ſo high above the Checks of the Lathe as the 
points of the Pikes do, or ſometimes a little higher : 
Its Breadth is. about a Foot ar more or leſs, as the 
Work requires, or the Workman fancies. The Bot- 
tom of. it is firmly nailed to one fide of a Quarter of 
Oak or Elm of about three Inches ſquare, and two 
Foot, or two Foot and an halt long, cloſe to one 
end,.as you ſee in the Figure at b, fo as the Reſ# 
ſtand upright to the piece of Quarter. This piece 
of Quarter is as a Tennant to (lide into a ſquare Iron 
Collar marked c3 This ſquare Iron Collar ws made fo 
long as to reach through the depth of the Checks of 
the Lathe, and to receive the Quarter. or Tennant 
thruſt thraugh it above the Cheeks, and a Wedge un- 
der the Cheeks marked 4, which Wedge (when ſtiff 
knock'd up) draws the Tennant ſtrong and firmly 
down to the Cheeks, and conſequently - keeps 


the Side-reſt ſteddy on any part of the Cheeks, _— : 
| ing. 


-, 
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for this Reſt,faſten to.one end of the Quarter-or Tex- 
zant, a long Iron with a round Cilindrick Socket 
in it, as at the Figyre marked f in-Plate 13, a is the 
Socket of 'about Shan or an Inch and an half Di- 
ameter, to reach within two or three Inches as high 
as the Pikes, and into this Socket they put a long 
round Iron Shark, as in Figure g of the ſame Plate, 
4 1s the Shank, and at the top of this Shank is made 
the Reſt, marked -b. This Shanck (T ſay) lips eaſi- 
ly into the Socket, that it may be raiſed or let down 
as occalion requires, and by the help of a Screw 
through the Socket at e, may be faſtned at that 
length. | ; | 
The .Reſt, (by reaſon of its round Shark) may 
be alſo turned with its upper edge more or leſs-o0b- 
lique or athwart the Work, or elſe parallel to the 
Work, according as the purpoſe may require. 
| Near one end of the Reſt 1s fitted and faſtned a 
piece of Wood about an Inch ſquare, and ten or 
twelve Inches long: This piece. of wood is fitted ſtiff 
into a ſquare Hole or Morteſs made in the Puppet, 
a little above the Skoulder for the Reſt,to ſet the Re/# 
to any diſtance from the Pzkes, which, with the ends 
of wooden Screws entred into wooden Nyts on the 
further fide of the Pppet,and coming through againſt 
the Reſt, keeps the Reſ# from being thruſt nearer to 
the work when the Workman is working. 


« 8. Of 
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_ © 8. Of the Treddle and Croſs-Treddle. 
A Bout the middle between the ends, is placed a - 
wooden Treddle: about two Inches and an half 
broadzan Inch thick, and three Foot long, and ſome- 
times three' and. an half, to four Foot long. The 
hinder end of it is faſtned to the Floor, with a piece 
of Leather (ſometimes a piece of the Upper-leather of 
' an old Shoe, which piece of Leather is nailed to the 
under-fide of the hinder end of the Treddle, ſo as to 
leave Leather enough beyond the end of the Treddle 
to nail down upon the Floor ; which Treddle being 
thus nailed down, will move upwards, as the Spring 
of the Pole draws up the String; the String being al- 
ſo faſtned to the fore-end of the Treddle, | 
The hinder endof the Tredale isniiled down about 
a Foot or a Foot and an half behind the Lathe, and 
about the middle between both the Legs, 1o that the 
fore-end of the Treddle reaches beyond the fore-fide 
of the Lathe, about a Foot and an half or two Foot. 
And note, that the farther, the Fore-end of the Tred- 
dle reaches out beyond the Fore-ſide of the Lathe, 
the greater will the: ſweep of the Fore-end of the 
Treddle be, and conſequently it will draw the more 
String down; and the more String comes down at 
one Tread,the more Revolutions of the Work is made 
at one Tread, and therefore it makes the greater rid- 
dance of the Work. ;. | | 
But then again, if the Fore-end of the Treddle 
reach too far before. the Fore-fide of the Lathe, it 
may draw the end of the Pole ſo low as to break it: 
and it will alſo be the harder to Tread down, becauſe 
the power commanding (which is the weight of the 
A 7-8 | Tread) 
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Tread) lies fo far from the weight to be commanded,. 
which is the ſtrength of the Pole, augmented by the. 
diſtance that the end of the Treddle hath from the 


Work in the Lathe; ſo that you may ſee, that the 
nearer the Fore-eud of the Treddle les to the Per--. 


' pendicular of the Work in the Lathe, the eaſter the. 


Tread will be: And fome Tyrners that Turn altoge- 
ther Small Work, have the Fore-end of the Fredd!e 
placed- juſt under their work: fo that their String 
works between the Cheeks of the Lathe-; But then 
the Sweep of the Treddle being ſo ſmall, the Pole 
draws up but a ſmall length of Strirg,and conſequent- 
ly makes the fewer Revolutions of the Work tn one 
Tread, which hinders the riddance of the Work: un« 
leſs with every Spring of the Pole, they ſhould lift 
their. Treading Leg ſo high as to tire it quickly with 
bringing it down again, after it is raiſed to ſo uncom» 
modious a poſition. . 

This Treddle hath a ſquare Notch-in the middle of 
the further end, about an Inch and an half wide, and. 
two Inches long, that the end of the String may be 
wound either off or on the Wood on either fide the 
Notch, to lengthen or ſhorten the String, as the diffe-- 
rent Diameters of the Wark ſhall require. - 

About the middle of -the Treddle- is fixed a round 
Iron Piz about half an Inch in Diameter; fo as to 
ſtand upright about an Inch and an half or two In- 
ches long above the Treddle. And under the Cheeks- 
Is alſo fixed down the _— which 1s ſuch-an- 
other piece of Wood as the Treddle is, but longer or 
ſhorter, according to the length of the Lathe: And: 
in the middle of the Breadth of the Croſs-Treddle is 


-made ſeveral holes all arow to receive the Iron Pzz 
{et upright .in the Treddle. Theſe holes are common-- * 


ly. 
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1y boared about two or three Inches aſfunder,that the 
Pin on the Treddle may be put intoany one of them, 
according as the String is to be placed nearer to or 
further off cither end of the Lathe, Ty 


R T 9. Of the Pole. 


"T3 Pole is commonly made of a Fir-pole, and 
is longer or ſhorter, or bigger or ſmaller, ac- 
cording to the weight of the Work the Workman 
deſigns to Tyre : For the thicker the Pole is, the har- 
der muſt the Tread be to bring it down; and for this 
reaſon, if the Pole prove too ſtrong for their common 
or continued Work, they will weaken it by cutting 
away (with a Draw-knife, deſcribed Numb. 7. Plate 


8.E, and $5.) part of the ſubſtance off the upper 


and under fide of the Pole. 

The thick end of this Pole is nailed (or indeed ra- 
ther pinned) up to fome Girder or other Timber in 
the Ceiling of the Room, with one ſingle Nail, ora 
Pin, that the Pole may move upon that Nail or Pin, 
as on a Center, and its thin end paſs from one Pup- 
pet to the other, as the Work 'may require. And at 
about a Foot diſtance or niore, is alſo nailed up to 
ſome Joyſts or other Timbers of the Ceiling, two 
Cheeks of a convenient ſtrength, and at the lower end 
of theſe two Cheeks is nailed a Quarter or Batten to 
bear the Pole, though the weight of a Tread be added 
to it, as you tnay ſee at # # in Plate 12. 


| © 10. Of the Side-Relt, 
Ut it ſometimes happens that the Ceiling of the 


LJ) Work-room is not =_ enough for the _ to 
C 2 play 
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play upwards and downwards. Therefore in. ſuch - 
caſe; they place the thin end of-the Pole at ſome con- 
fſiderable diſtanceoff the Lathe,cither before or behind 
it, and ſo make the Spring of.the Pole Horizontal ta- 
wards the Lathe,conveying and guiding the Stravg from 
the Pole to the Work: by throwing it over a Rowler, 
moving on two Iron-Center-pins faſtned at both ends, 
and placed: parallel to the Cheeks of the Lathe, above 
the. Work as high as they can; and thus every Tread 
draws.the Rowler about: But fhould the Rowler not 
move abaut upon theſe Iron P7zs,, the String every 
Tread would. both. cut a Groove in the Ryler, and . 
fret it {If more or leſs upon the Romer. | 


o. HI. Of the Bow. 


"ZOme Turners that work. light Work, ſuch as Cane- - 
_)* Heads, Ink-horns, &c. for. which they need ſcarce 
- remove the. Puppets off their Lathe, uſe a Common 
Bow, ſuch as Archers uſe. The middle of -this Bow 
they faſten over Head, with its String Horizontally 
downwards, and in the middle of that. String they 
faſten another String - perpendicularly. downwards, 
whoſe other end they. faſten to the. Treddle, and the 
String wound round their Work brings it about. 


| C. 12. Of the Great Wheel. 


Ut when-Tyrxers work Heavy Work, ſuch as the 
B Pole and Tread will not command, they uſe the 
Great Wheel. . This Wheel is. ſo commonly known, 
that I ſhall need give you no other deſc;iption of it 
than the Figure it ſelf, which you may fee in Plate 
L4«. a: . It 1s turned about with one, and-ſorpetimes 

Tat | wit 
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with two Iron Handles, according as the weight of 
_ the Work may require. | \ | 
Its String bath both its ends ſtrong and neatly faſt- 
ned together, 'not with a Knot, but lapt over one 
anothey about three-Inches in length, and, ſois firmly 
whipt - about: with ſmall Gut, that it-may the. eafjer 
pa over the narrow Groove in the edge of the Row- 
ler. . This String 'is laid in the, Groove made on the 
edge of the Wheel, and alſo-in the Groove of the 
Work. But before it is laid upon both, one part of 
the String 1s lapt over and croſſes the other, and the 
String receives the Form. of-a, Figure of 8 (only one 
of its Bows or.Circles becomes no. bigger than the 
Groove in the#Work, and the other as big as the 
Groove 1n the Wheele.) | Rs 
Then the whole Frame wherein the Wheel is fixed 
1s.removed farther off the Lathe, -that the-S#ring may 
draw: tight upon the Work... A hauk 
The reaſon why the String thus croſſes it (elf, is, 
becauſe it will touch and gird more upon the Groore 
of the Work, and; conſequently .({as-was faid before 
0-14.) will the better command the. Work about. . 
The manner of: Turning this Wheel, 1s. as the man» 
ner of Turning other Wheels with Handles. 
Beſides, the. commanding- Heavy: Work: about , 
the Wheel ridds Work faſter off than-the. Pole.can do: 
becauſe the ſpringing up-of the-Pale makes,an inter- 
miſſion in the running about: of the Work,. but with 
the Wheel the Work runs always the ſame way; ſo 
that the Tool need never be off it, unleſs. it be to ex+ 
amine the Work as it. is doing.-! | 7 
When the Wheel is uſed, its Edge ſtands-'athwart 
the Cheeks. of the: Lathe. - P IFQITS, ; 61 Lox #34 _ rh 
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"- 12. Of the Treddle-Wheel. | 


| His is a Wheel made of a round Board of about 

JK two Foot and an half Diameter, conveniently 
to ſtand under the Cheeks of 'the. Lathe. It alſo hath a 
Groove on its Edye for the St2ivg to run in;.1t hath 
an Iron Axis with a Crook or Cranck at one end: 
And on this Crook is flipt the Nooſe of a Leather 
 Thorg,which having its other end faſtned to a Treddle, 

does, by keeping exaG& time 1n'Tyeads, carry it (wift- 
ly about without intermiſſion. | | 

But the letigth of the Thovg mult be fo fitted, that 
when the Wheel ſtands ſtill, and the $0 at the end 
.of the Axis hangs downwards, the end of the 1Treddle 
'to which the Thong is faſtned may hang about two or 
three Inches off the Ground : For then, giving the 
Wheel a fmall turn with the Hand, till the Crook riſes 
to the higheſt, and paſſes a little beyond its if juſt 
then (I ſay) the Workman gives a quick Tread up- 
-on the Treddle to bring the Crook down again with a 
gerk, that Tread will fet it in a motion for ſeveral re- 
'vvolutions; and then if he obſerves to make his next 
Tread jaſt when the Crook comes about again to the 
fame poſition, it will continue the motion, and cauſe 
-of the motion, and keep the Wheel always running 
:the ſame way, if he punQually times his Treads. 

The Treddle Wheel is uſed for ſmall work only, as 
-not having ſtrength enough to carry heavy Work a- 
bout, ſuch as Cane-Heads, Small Boxes, &c. and it 
is fitted below the- Cheeks between the Pxppets, as the 
Bow is above. ; 

Beſides theſe Inventions to carry about the Work 
in the Lathe, there are many more; as with a = 

OS ron 
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Iron Wheel, having Teeth on its edge, which Teeth 
are' to fall into an'fron Nut upon an, Iron Axis, 
pitcht upon the 'P3kes of the Puppets of the Lathe, or 
fitted into Collars, 8&c. Tegy 

Alfo, for very Heavy Work, as Guns, Great Mor- 
tars, ec. Wheels Turn'd with Wind, Water or Horſes, 
to-carry the Work: about. Of' which more in their 
proper places. 


714. Of the String. 


L Pon the thin end of the Pole is wound a confide- 

rable Bundle of String, -That as a Manarel re- 
quires.to be bigger than ordinary, or the Wark 
heavier, . they may unwind ſo much of the String as 
will compaſs the Mazdrel twice, or (if the Work be 
heavy) thrice; the eaſter tocarryit about: 

This String is made of the Guts of Beaſts (moſt 
commonly of Sheep,and ſpun round of ſeveral thick- 
nefles; of which the Workman chuſes ſuch ſizes as 
are apteſt for his Work, for large and heavy Work 
very thick, but for ſmall and tight work thin: And 
there are ſeveral reaſans for his Choice 3 For a thin 
String will be too weak for heavy Work; bur if it 
were not too weak for heavy work, it woutd be = 
to mark foft wood mare than a thick String would, 
when they are.forc'd to ſhift the String, and Tet it run 
upon-the. Work, Beſides, a thin, String (though. it 
were ftrong enongh) would nor fo well bring Keavy 
Work about; becauſe being ſmall,” bur Hittte of the 
String touches the wood to command it, unleſs they 
wind.it the oftner about the Work, which both-takes - 
up time, and. hazards the breaking of the: Strizg, by. 
the fretting of the ſeveral twiſts againſt one — 

ow - 
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Now a- thick Strjzg is : uncommodious for: ſmall 
work; becauſe having. .a ſtrength. and, ſtubbornneſs 
proportionable to.its fze, it-will not.comply;cloſely 
to a piece of Work of ſmall Diameter, but-will be apt 

to flip. about it, unleſs both -Pole and . Tread be very 

ſtrong; and then, if the Center-holes be not very 
deep, and the Pikes. fill them.not very tight; and the 
Puppets alſo not very well fixt, the Strength ofthe 
String will alter the. Center-holes; eſpecially, when 
the work is upon ſoft Wood, or eKe it will endan- 
ger the breaking the Wotk in 1ts weakeſt place. 


'« 15. Of the Scat. 


Arallel to the Cheeks on the inſide the Lathe is fit- 
© ted a Seat,about two and an-half Inches ſquare, 
and the whole length of the Lathe; having an Iron: 
Pix faſtned on either end. the underſide of it: Tt lies 
upon two Bearers of wood, that are faſtned athwart 
the outer ſides the Legs, (or elle to ſet it higher) the 
outer ends of the Cheeks, according to the height ofthe 
perſon that works at the Lathe. Theſe Bearers reach in 
length ſo far inwards, as that they may be capable. 
to bear the Seat-ſo far off from the Lathe,as is the Di- 
ameter- of the Work they intend to Tarn in the 
Lathe, and alſo the bulk of the Workman that 
ſtands between the-Lathe and it, may be contain- 
ed. 2 W104 $01 
It is. not called a Seat becauſe it is ſoz but becauſe 
the Workman. places the upper part-of his. Buttocks 
againſt it, that he may ſtand the ſteddier to his - 
Work,and conſequently guide his Foot the firmer,and ; 
exacter... 3, 3 2:irxpdle Brig omit qu 
; The 


_ The two Bearers have ſeveral Holes made in them, 
fom within ſixteen Inches off the Lathe, to the ends 
of them, that the Iron Pins faſtned in the ends of 
the Seat, may be removed nearer or farther off the 
Lathe, according to the greatneſs or ſmallneſs of the 
Diameter of their Work. 

Having thus deſcribed. the parts of a Common 

-— Ms I ſhall now follow with their other Tools 
allo. 


{nm are marked B B in Plate 15. They do 
the Office of Fore-plains in Joynery, and the 
Jack:plains in Carpentery, and ſerve only to take off 
the Irregularities the Hatcher, or ſometimes the Draw- 
knife leaves, after the work is hewed or drawn pret- 
ty near a Round with. either of them : And there- 
fore asthe Fore-plaiz ismade with a Corner-edge,only 
to takeoff theIrregularities of a Board, ſv the Govge, 
thatit may alſotakeoff thelrregularitiesor Extuberan- 
cies that lie fartheſt from the Axis of the Work, and 
alſo frame pretty near the hollow Moldings required 
in the Work , precede the Sapnathing Chyfele And 
that the Goxge may the more commodiouſly and effe- 
Qually do it, the Blade of this Tool is formed about 
half round to an edge, and the two extream ends of 
this half round a little floped off towards the middle 
of tt, that a ſmall part about the middle may the ea- 
fier cut off the prominencies that are not concentrick 
to the Axis, and ſo bring the Work into a Method 
of Formation. 

The hollow edge is ground upon the Corner of a 
Grizd-ſtone, which in ſhort time wears the out-fide 
of that Corner to com ply = form with the hollow 


$ II. Of Gouges, 


of 
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of the Gonge. Tt is afterwards Set upon! # found: 


het. 
ſtone, - that fits the hollow of the edge, or 'is' fome-. 


Ly 


what leſfs.' But they do not-Set their Gorges or Chiſels- 
as (I told you in Numb. 4. $10.) the Joyners do;. 
for Turners Tools being ſomewhat unweldy, by reaſon. 
of their ſize, apd long Handles, they lay the Blade of 
the Gonge with its convex fide upon the Reft of 
the Lathe; and fo with. the Whetſtone in their right: 
hand they rub upon the Baſil the Grind-ſtonemade, and 

as they rub, they often turn another part of the hol-. 
| low of the edge to bear upon the round of the Whet-. 
fone, till they have with the Whetſtone taken off the - 
roughneſs of the Grindftone.. ED. 

Of theſe Goxges there are ſeveral ſizes, viz. from a- 

uarter of an Inch to an whole Inch, and ſometimes. 

r very large Work two Inches over. | 

The Handles to thefe ' Gonges (and indeed to all: 
other Turning Tools) are not made as the Handles of: 
Jojners or Carpenters Tools are, but tapering towards 
the end,, and fo long that the Handle may reach 
(when they uſe it) under the Arm-pit of the Work- 
man, that he may haye more ſtay and ſteddy ma-- 
* nagement of the Tool. © 
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The Dodrine of 
Handy-wozks, 


Applied to the Art of TURNING. 


S-IIT. Of Flat Chigeels. 


s HE Flat Chifſels are marked CC in Plate 15; 
|. Theſe do the office of Smoothing Plains in Foyn- 
ing and Carpentery : for coming after the Gorges they 
cut off the prominent Riſings that the Gorges leave 
above the hollow. | 


The edges of theſe Flat Chiſſels are not ground to 
ſuch a Baſ#l as the Joyners Chiſſels are, which are made 
tides of the Chiſſels ; But are Baſil 'd 


on one of the Flat | 
away on both the flat fides; ſo that the edge lies be- 
tween both the fides. in the middle of the Tool : And 


therefore either ſide of the Tool may indifferently be. 
applied to theWork 3 which could not well be, ſhould 


the edge lie on one of the ſides of - the Too]: Becauſe, 
if they ſhould apply the. Be of the Tool to the 
Work, the thickneſs of the 

ofthe” Tool off: And ſhould 
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aft ould bear the edge 
they apply that ſide ru 
tne 
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the Tool the edge lies on to the Work, the ſwift com- 


ing about of the Work would (where a ſinall irre- 
fu 


arity of Stuff ſhould happen) draw or job the ſud- 
.dain edpge into the Stuff, and ſo dawk it; which if 
the Stuff be already ſmall enough, would now be 
too ſmall; becauſe in Tyrning, all 
be-wrought ſmeeth down. 

Of thole Flat Chiſſels there are ſeveral ſizes, vis. 
From a quarter-of an Inch, one Inch, two Inches, to 
three Inches broad, according to the largeneſs.of the 
Work. ; 

Theſe are Set with the Whetſtone as the Gonges are, 
only they often turn the Goyges upon the round (ide, 
becauſe they would ſmoothen all the hollow edge 5 
hut theſe are Jaid flat upon the Refs, and with a flat 
Whetſtone rubbed on the Baffls, as the Gonge was with 
&he Round. | 


S IV. Of Hooks. 
He Hook is marked D in Plate 15. As the Gonge 

is uſed when the Work lies before the Work- 

man, vis. parallel to its Axis, and cuts right forwards, 
ſo the Hook is -uſed when the Work ſtands on the 
right or left fide the Workman, as the flat ſides of 
Boards to be Turned do; and therefore this work 
may be ſaid to lie athwart its Axis: and the Hook 
is made ſo as'to cut on the right or left fide a Board, 
and to tak off the extuberancies from the plain of the 
Board. But though this Tool does the Office of a 
Gonge, = it .is more difficult for a Workman to uſe 
than a Govge ; becauſe it is-made thinner and ſlender- 
er than a Goxge, that. its Edge cutting at a greater 
Bearing from the Reff, may the eaſier come at the 


Ircegularities muſt 


1 


[ 
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Stuff it works upon, and the farther the Edge that 


cuts lies: from! the Refs, the more difficult it 1s for a 


Workman to guide itz becauſe itis then more ſabje& 
to tremble; eſpecially ſince Fas aforeſaid) 'the Edge 


of the Hook 1s and muſt be thinner than the Edge of 


the Gonge.: . -: - | 

Theſe Tools, as alſo the Gorges and Flat. Chiffels, 
are all about ten or twelve Inches long without the 
Handles; 7h bh 5t ng: 
| The Hooks when they want ſharpening cannot be 
ground as the Gonges and Chiſſels are 3 but they muſt be 
firſt ſoftned in the Fire and turned ſtraight , and 
then brought to an Edge, and by heating again red 


hot turned into its form: Then muſt it be hardned - 


and tempered as you were -taught Numb. 3. fol. 57 
58. Yet do not Workmen proceed thus with their 
Hook every time it grows bluntiſh, but only when 


+ the en 4 is either by long uſe or bad Temper grown 


ſo thick, that this following way will not help them: 
For they Whet the outer Edge witha Whetſtone as they 
do other Tools. But becauſe they cannot come at 
the inner Edge of the Hook with a Whetſtore, unleſs 
the Hook be very wide, 'and the Whetftone very thin, 
they.-make uſe of a piece of Temper'd Steel, as ſome- 
times the thin fide of a Chi/ſel, or the back of a Knife, 
and ſo with the Edge of the Square,ſcrape along the 
hollow Edge. of the Hook, and force the Edge as 
much to the outſide. of. the Hook, as they can. Thus 
Butchers wear. at their, Girdles. ſmall round Rods of 
Steel well Tempered and poliſht,that they may with 
quick diſpatch-whet their Knives upon it, by forcing 
the Edge.forwards upon the Blade, or.prefſing down 
the Shoulder that hinders the Edges Entrance: For 


ſaid 


their Steels being ſo well —_— cannot properly be - 
yr 4g | 
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faid to- wear away any:part of the Shoulder that: 
ſhould hinder the Edge from doing its Office. 


SV. Of Grooving Hooks, aud.Grooving Tools.. 


'S*Y Grooving Hook is marked E in Plate 1 x, and. 
hath its Tooth of different forms, aceording to- 
the Faſhion of. the Groove to be made on the' Plaixr-of 
the Board; For ſometimes-its Tooth hath a Flat Edge, 
ſometimes a round Edge, ſometimes a point only, and-: 
ſometimes two points, or other Forms-as aforeſaid. 
| Tits whole Blade is made much. ſtronger than the 
Gonge-and Chiſſels,and hath the fides of 1 Its Edge more. 
obtuſe to-make it the ſtron 

The Flat Tools work the —HA Flat either to the 
Plain of the Board, or tO. a F lat Groove in the 


—_— 
The Round Bags cuts an half round non in the 


Board.. 

The Point- cutsa fine Hollow Circte OT. : Swage i in 
the Flat of the Board; and being made Trianguhr, 
hath ' three Edges, each of which cuts the Ridges : 
fmooth down that the Hook left upon the Board. 

The two Poirt Groozmg Hook cuts twafine Hollow 
Circles or Swages on the Plain of the Board. 

The Grooving Hooks do not work as the Hooks do; 
For the Hooks e cut the Wood; but thefe do but in- 
deed ſcrape off the Extuberancies, or fret into: the 
Wood, and therefore they are very ſeldom-uſtd- to 
Soft Wood, becauſe its being looſe, will not eridure 
ſcraping without leaving a roughneſs uport the Work; 

But Hard Wood or Ivory Gor the —_— convert>- 
ed) will. "2 þ 
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5 VI. Of Manlrels. Ard © 1. Of Flat Mandrels. 


A If Ardrels are marked F r. F2. F3. Fl. in 
| Plate 15. There are different Sorts of Mar- 

.drels, and the ſizes of them alſo different, according 
to the ſizes of the Work. _ 

I, Broad Flat Mandrels marked F 1. in Plate 15, 
with three or more little Iron Pegs or Points near 
the Verge of its Flat: And theſe are uſed for the 
Turning Flat Beards upon. For the backfide of a 
Board placed Flat upon it, will, when ſerewed up 
tight between the Pikes, by help of the Iron Pegs, 
remain in its place and poſition, whilft the Flat fide 
of the Work 1s working upon. | 

Behmd the Backſide of this Mandrel go. indeed 
all other Mazadrel; ) is fitted a long Shaxk or Rowler, 
for the String to be wound about while the Work 
is Turning, This Rowler muſt be ſo large jn Diame- 
ter, that the String wound about it may command 


the Work about. If the Work be large and heavy, . 


the Rowler muſt be bigger than if the Work belight; 
for elſe the String will not command it about: But 
if the Diameter of the Rowley be ſmaller, the Work 


. -comes ſo much ſwifter about. The Rowlez muſt alſo 


be fo long between its Shoulders, that it may conveni- 
ently contain ſo many Diameters of the String as ſhall 
be neceflary to wind about it. "by 
This whole Mardrel ts marked F 1. in Plate 15. e 
The Round Flat or Face of the Maxdrel. b The Row- 
Jer. c c The Shoulders of the Rowler. dd d The 


Pegs, 
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© 2, Of Pin-Mandrels.. 


2. Ardrels are made with a long Wooden Shaxk, 
| to fit ſtiff into a round hole that is made.in « 
the Work that is to be Tyrmed, This Mardrel is cal- 
led a Shank or Pin-Mandrel, and is marked F 2. in 
Plate 15. And if. the hole the Shark is to fit 
into be very. ſmall,. and the Work to be faſtned on 
it pretty. heavy 3 then Tirners faſten a. round Iron 
Shank or Pin of the ſize of the Hole it is to be fitted 
into, and faſten their Work upon it. Theſe Mar- 
drels with Iron Shazks are uſed by Turners. that Turn 
Bobbins or. ſuch like Work: Becauſe a Wooden 
Shank to fit the ſmall Hole through the Work would 
not-be ſtrong enough to carry the Work about. 


©. 2. Of Hollow-Mandrels. 


3, Here is another. ſort of. Mazdrels called Hol: 
low Mandrels,deſcribed F 3. Plate 15. It is 
both a Hollow-Mzrdrel, and alſo uſed to Turn Hollow: 
Work in it. This Mardrel hath but one Center-hole 
belonging to it, zz. at the Rowler End or Neck; 
but it hath aShank,, which ſupplies the Office of 
another Center-hole. a: the Hollow, b.the Shank or 
Neck. The Hollow is made fo wide, that the Work 
intended to be Tarmed Hollow in it may fit very ſtiff 
into it, and fo deep that it may contain the intend- 
ed' Work. TED 
Whenit 1s uſed, it is pitcht upon the Center at the 
farther end of the Rowler, and hath its Shank put in- 
to one of the Holes of the Joint-Coller deſcribed 'in 
Plate 13. fig. G. that will beſt fit it : which Hole ſtand- 


| Ing - 


" 
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ing diredly againſt the Pike in the hinder z, and 
cdving the Shawk into it, guides the Nandr abour, 
as if it were pitch upon two Centers :. And the Work 
being forced ſtiff into the: Hollow of this Merdrel, 
will be carried about with it, . expoſing the Fore-fide 
of the Work bare and free from the Joynt-Coller, and 
not impeded by Spikes from coming at the Work: .So 
that with the Hook,Grooving-Hook,Gouge,or Flat-Chiſ- 
ſel, according as your Work requires, you may come 
at it to Txr- your intended Form. | 

Hollow Marnarels are alſo uſed in Collers that open 
not with a Joyut; But then the Spizdle is made of 
Iron, and hath a Screw juſt at its end, upon which is 
ſcrewed a Block with an Hollow in it, made fit to 
receive the Work ſtiff.into it. 


C 4. Of the Screw-Mandrel. 


4. AE ſort of Mandrel is:called the Screw- 
. Mandrel, and is marked F 4. in Plate 15. « 
the Rowler of the Mandrel, b the. Shank or Screw is 
made of Iron, having its two ends Round, and 
in the middle between the Round ends a Square 
the length of the Rowler, and this Square is fitred 
ſtiff into a Square Hole made through the middle of 
the Rowler;that it turn\not about in the Square Hole. 
In each Flat end of this Iron Shank or Spindle is made 
a-Center-Hole, whereinto the Pikes of the Puppets are 
pitcht when this- Maxdrel.is uſed. This Iron Shank 
or Axis maſt be made very ſtraight, . and-ought to be 
turned upon the two Center-Holes, for exaCtnelſs 3 
Becauſe on one of the Round ends, or. ſometimes on 
bath, a Screw, or indeed ſeveral Screws of ſeveral Di- 
ameters is made. That Screw .next the end of rhe 
| Ee3: Shazxk, 
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Shank 1s the ſmalleſt, viz. about three quarters of an 
Inch over, . and takes up in length towards the middte 
of the Shank, about an Inch, or an Inch and-an half; 
and fo far from the end of the Shark it, is of an equal 
Diameter all the way-: -And on this portien of the 
. Shark is made. a Male-ſcrew of the firieft Thread. The 
next Inch and half (wrought as before) hath another 
Male-ſcrew; but about halfa quarter of an Tnch more 
in Diameter than the former, and hath its Threads 
courſer. Another Inch and half hath its Diameter 
fill greater, and its Threads yet courfer. And thus 
you may make the Shazk as 'long as you will, that 
you may have the more Variety of Sizes for Screws. 
Theſe ſorts of Mardrels are made for the making 
of Screws to Boxes, and their Lids, as ſhall be ſhew- 
ed in the next Paragraph. | 


<5. Of Seckets. or Chocks belonging to the 
Screw-Mandrel. 


O this Screw-Mandrel belengs ſo many Sockets 

as there are ſeveral ſizes of Screws on the Shark. 
They are marked F' 5 in Plate 15. a the Socket or 
Chocks b b the Wooden Pi. c the Stay. d d the Notch 
to ſlip over the Male-ſcrew. 

Theſe Hollow Sockets have Female Screws in them 
made before the Notch to flip over the Male-ſcrew 
of the Screw-Mandrel is cut- The manner of making 
Female-ſcrews 1s taught Numb. 2. fol. 29, 3o, 31. on- 
ly inſtead of a Tap (uſed there) you uſe the ſeveral 
and different ſizes of Screws, made on the Screw-Man- 
drel to do the Office of a Tap mto each reſpettive 
Socket; whnch Sockets being only made of Hard Wood, 
It will eaſily perform though the Shankor Axis be but 
Iron. | There- 
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Therefore (ar etrelnd) to each of the Male- rews 
on. the Sorew-Maxdrel is fitted ſuch a Socket, that you 


may chufe a Thread Courſer or Finer as you pleaſe: 


But this: Fexzale-ſerew is open, or hath a. Notch on one 
ſideof it, that it may flip over the Male-ſcrew, and 
the Threads of each other fit into each others Grooves ; 
and when they are thus fitted to one another, the flir-- 
ther or open fide of. the Male-ſcrew- is gaged in, or 


pin'd on the Female-ſerew with a Wooden Piz thruſt - 


through two oppofite Holes, made for that purpoſe 
In the Checks of the Wooden Sockets, that it ſhake 


When the Tizddle- comes down in working, and. 
- . the Socket is fitted on its- proper Screw, and pinn'd. 

ſtiff upon it, and the Stay Feld down to the Reſt of 
the Lathe, then will the Socket, and conſequently the 
Stay ſlide forwards upen the Male-ſcrews ; 16 that a 
Tool held fteddy on any. part. of the $tay, and applied 
to the! out: ox infide of your Work 3 that Tools point: 
will deſcribe and cut a Screw, whoſe Thread ſhall be 
ofthe fame fineneſs that the Screw and- the Shaxk: is: 


of. Y do W 
S;, VII, Of. Collers. 


"Here are ſeveral faſhion'd Colleys : As the Foynts- 
Coller marked G, the Round Coller marked H,. 
and the Colley marked I, in Plate 13. ] 

The Joynt-Coller is made of two Iron Cheeks marked 
b.b, which moving upon a Joynt cat the Bottom, . 
may be ſet cloſe together, or elſe opened as the two- 
inſides of the Joyzrt-Rule Carpenters uſe do.:. On the 
the Inner Edge of each Cheek is formed as many: half- 
round Holes or Semi-cirles as you pleaſe,or the length 


of the Cheeks will conveniently admit :- Theſe Semi- 
circles 
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circles are made of different Diameters;that they may 
fit the Sharks or Necks of different fiz'd Mandrels : 
And theſe Semi-Circlesmuſt be madeſo exaQly againſt . 
each other on the edges:of the Cheeks, that when the 
two Cheeks moving upon'their Fort are clapt doſe 
together, .the Semi-Circles on - both the Cheeks ſhall 
become a-petfe&t round hole or Circumference. F 
' Near the top of one of theſe 'Cheeks is faſtned 
with.a Center-pin,a Square Iron Coller marked d, with 
- a ſmall Hazdle to it marked e. - - This ſquare Colter is 
made to contain the breadth of both the. Cheeks when 
they are ſhut together, and to hold them ſo faſt to- 
| gether, that they ſhall not ſtart aſſunderz and yet - 
15-made fo fit, that it -may ſlip off and on both - 
the Cheeks. | 
This Joymt-Coller may ſerve to do+ the office of the 
other two Collers, and its own particular Office too: 
yet to-ſave the Charge of the price of this Tool, Tar- 
zers ſeldom uſe them, -but make ſhift with either. of 
the otherz or ſometimes with a Hole made in a Board 
only: But #s-particular Office is to hold a' Mardrel, 
whoſe Neck is fitted to one of its Heles,and the Work 
they are to Turn is required to ftand out free from 
the outer Flat of the Cheeks of the Coller, the better 
to come at it with-the Tool: ſuch as are deep Boxes, 
or deep Cups, &c. Rau | 
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Applied' to che Art of. TURNING 


s VII. of the Mawl. 


HE Mawl is marked K in Plate I3. The Fi- 

gure of it there is Deſcription: ſufficient - Its 
Office -is to knock and unknock the Wedge in the Pup- 
pets: and to knock upon the back of the Cleaving 
. Knife, when the) ſplit their key, for their Work. 
The Joyners Mallet would ſupply the Office of _ 
Tool ; but Uſe has made the 7, more handy for 
them: Beſides when one is batter'd to ſhivers, they 


can quickly of a Chump o Wood accommodate 


themſelves with another. £) | 


SIX. Of the Hatchet, Draw-kniſe and Cleaving- 
Knife, © 


HE Hatchet is marked L in Plate 4. It is of 

the ſame ſort that Joymers uſe; which I deſcri- 

bed Num. 5.5 25, and —_—_— refer you And 
| F n 
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And the 'Dyra apt is deſcribed -1n. Numb, 7. g 
Plate 8. marked E.” "Fhe Cledvinigh loi marked Mi in 
Plate 13. needs no other Deſcription than that Fi- 


gure. 
PL oO» the Chopping-Block: 


; 8 "HE Choping Bc is ; marked N ; in Plate 13. It 

is made, of. a Ca piece of Hs res placed: with its 
Grain upwards and] ownwards as it grew. It hath 
three Leps in it, that ſtand ſtradling out from the un- 
derfide of the 'Bloc to the Floor, and of ſuch an 
heighth,/2s the} Workman; way have moſt Cotamand 
of the Work. See the F 1gare. Sometimes Turners'uſe 
inſtead of-it a piece of the Trunk of a Tree of about 
a Foot and an half or two Faot in length from the 
Ground, or more or leſs. 


"7 lth qo PO 
1S! &t.. of, the Calfippers. | _—__ 


«HE Cate, is marked Oi in Plats 13. As com: 

mon Compalizs (deſcribe £d Numb. 6..5'32 -Jare 
for meaſuring, Maltapors upon. a, lain uptrficies; by (+ 
Callippers meaſure the.di ance {1 ahiy ronn I Colredrick 
Conical Body, either, in This xtremity 2h any part 
Jeſs than the Extream: So that wheh Workmen nf 
them, they open the two points a 4 to their deſcribed 
width, and Tyr» ſo much Stuff off th&ihtended Place, 
till the two points. of.the Ca/lippers fit juſt aver, their 
Work; ſo ſhall their Work have juſt the Diameter 
in that place, as is the diſtance between the two 
points of the COAT be_ it ethex. Feet or pE 
 ches, QC. 
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5 XII. Of zbe Drill-Bench.._ . | 


& thr + is yet another Tool, or rather a Machine 
uſed by ſome Tyirners, called a Drill- Bench, Tt 
is deſcribed in;ÞPlate 14.4 44 4 a thick Board, about 
three Inches thick, five Inches broad, and eighteen 
Inches long. -b b two Stiles placed: towards either end, 


and faſtned upright. In the; hithermoſt Stile is a 


Coller deſcribed & 7. and Plate 13. H, or any of 
the. other - Collers:: And in the further Stile 15 fit- 
ted a ſquare flat tempered piece 'of Steel having a 
Center-hole m the middle of-1t, and is placed juſt a- 
gain(t the Center or middle-point of the Hole of the 
Coller. cc the Rowler - whoſe hither end is Tyrned 
away, 19 as it juſt fit-into the Coller, and at the fur- 
ther end of it, it hath/a temper'd Steel Pi, to be pla» 
ced in the Center-hole : And in the middle of the hi- 
ther end of it, it hath a Piercer-Bit faſtened ſtraight 
in, ſo that ir lie in a true ſtraight Line, with the Ax#s 
of the Rowler. *'Of theſe Rowlers they have ſeveral, 
and Bits of different fizes fitted into them, that upon 
all occaſtonsthey_ may: chuſe one to fit their paxpoſe. 
On the under-fide, about the middle of the Bench, 
is fitted and faſtned' athwart it a ſquare IronColler, 
deep enough to reach through the Cheeks of the Lathe, 
and ſo much deeper as it may receive a Wooden 
Weadge, fuch a one as belongs to:one' of the Puppets : 
And by the force and ſtrength of the Wedge the whole 
Drill-beach is drawn down, and faſtned athwart the 
Checks of the Lathe. 
— Whenit is uſed, :it ſtands athwart the Cheeks of the 
Lathe (as aforeſaid) with the point or end of the Br# 
towards you; and ther the _ being turned twice 
Fx 1 Or 


* 


er thrice about the Rowler, will (with Treadivg on 
the Treddle) turn the Rowley andiits Bit forcibly about, 
and cauſe it enter ſwiftly into a _ of Wood that 
ſhall be preſt forwards upon the Be. 

When they uſe it, they hold the piece of Wood 
they intend to Drill or Pierce faſt in both their Hands, 
right before them, and preſs it forwards upon the 
Piercer Bit; ſo that by its running - about, it cuts a 
ſtreight round hole into. the Wood of” what length 
they pleaſe. in 9 | SHES 

But while the Pole 1s _— every Tread, they 
preſs not againſt the Piercer-Bit, 1o that it is diinga- 
ged from doing its Office in the Wood; but in that 
while, they nimbly give the Wood a turn in their 
hands, of about one third part of its Circumference ; 
which makes the Bit every ſucceſſive Tread, go the 
ſtraighter through the middle of the Wood: And thus 
they reiterate Treads and keep the Wood turning in 
their Hands, till the Bit is enter'd deep enough. 

. Thus much for the Tools uſed in common Turning : 
I ſhall proceed to the working a Pattern or two in 
in Soft Woodz which being well underſtood, may 
render a Praficer capable of moſt Common Work. 


S$ XII. Of Turning a.Cilinder i» Soft Wood. 


H E Soft Wood Tyxrners Uſe is commonly ei- 

ther Maple, Alder,, Birch, Beech, Elm, Oak, 

Fir, &c. and for ſome particular purpoſes each of 
theſe ſorts are belſt.. ey 

| The Firſt Patern we purpoſe, ſhall: be a C:linder 

'two Inches over, and eight Inches long:. Therefore 

you muſt; chuſe.a piece of Wood it leaſt two Inches 

and a quarter over, leſt you want Stuff to work up- 

on:. Nay, if your Stuff prove ſhaken or. otherwiſe 

h Er unſound, . 


/ 
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unſound, or your Centers be not very exaQly pitchr, 
. you may want yet more Stuff; and that cooling as 

it proves more or leſs faulty, or as the Centers are 

more unequally pitcht, But ſuppoſing the Stuff good, 
. you may take a piece of two' Inches and a quarter 

over, as I ſaid before, and about ten or eleven In- 

ches long: For though-the length of the C:linder be 

but eight Inches, yet you muſt cut-your Stuff long 

enough to make a Groove at one. end of it beſides, 

for the String to run in. If your Stuff be ſomewhat | : 
| too big: for your Scantlin, and not round enough 
to go into the Lathe, you muſt Hew it pretty near 
with the Hatchet to make it ſizable, and afterwards 
ſmoothen it nearer with a Draw-krife, as you were 
taught Numb. 7. S 5. 

But if you have not Stuff at hand near your ſize, 
then you muſt Saw off. your length from a Billet, or 
ſome other piece of Stuff, and with the Cleaving-knife 
and the Mawl, ſplittit into a ſquare piece near the 
ſize, and with the Draw-4riſe round off the Edges, 
to make it fit for the Lathe. 

Then ſet your Puppets, and wedge them tight up, — 
{o as the Points of your Spikes ſtand pretty near the 
length of your Work aſſunder, and move the Pole, fo 
as the end of it may hang. over between the Pikes, 
and alſo fit the Iron Piz in the Treddle into a proper 
Hole in the Croſs-Treddle, fo as the end of the Tredale 
may draw the String below the Work into pretty 
near a ſtraight Line with the Strizg above the Work: 
And take the Work in- your Right hand, and put it uy 
beyond the String before you, and with. your left _ | | 
hand wind the Strizg below the Work but once about ' 081 
the Work, leſt it ſhould be too ſtrong for your ſhal- _— 
low. Centers, as you ſhall underſtand by and by, | 
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and then with a pretty ſtrength preſs the middle of 
one end of your Work over the Point of one of the 
F:ikes, and fo make a hole in your Work: for one of 
the Cunter-holes: Then ſcrew your Pzke wider or 
cluſer according as the length of your Work requires, 
and pitch the other end of your Work upon the other - 
. Pte alſo, and ſcrew your Work a little lightly up : 
Then try how the Centers are pitcht, by Treading 
the Treddle lightly down; and if you find the Cen- 
ters are well pitcht, you may without more ado 
ſcrew up your Work tight : But if your Centers, or 
either of them be not well pitcht, you muſt alter 
them. You may know when they are well pitcht, by 
treading ſoftly upon your Treaddle, and holding your 
Finger (teddy on the Reſt, direct the point of it pret- 
ty cloſe to the Work : For if in a Revolution of your 
Work, its Outſide keeps at an equal diſtance from 
the end” of your Finger, you may conclude your 
Work is well pitcht. But if you find one fide of 
your Work comes nearer your Finger than the other 
ſide, you muſt with your Flat Chifſel or Gonge, (or 
what 1s neareſt at hand) knock ſoftly, or hard, upon 
that (ide that comes neareſt to your Finger, till you 
have forc'd the P3zkes into the true Centersat the end of 
your Work ; and then you may boldly ſcrewit hard up : 
But you muſt be ſure to ſcrew it hard upz becauſe it is 
Soft Wood you purpoſe to work upon, and the ſtrength 
_ of the Polemay endanger the drawing or removing the 
Centers, if the Pikes have not good hold of them. 
Having found your Centers, take your Work again 
off the Pzkes, and wind the String once or twice 
more ab out your Work, that your Strize (as I faid 
in Nazb. 10.S 1. when I wrote of the String) may 
theb ettercommand it,and then wind off or on more 
| String 
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String at the end of your Pole, or end of .your Tredale, 
or both, if your Work require it, till the Pole draws 
the Treddle up a'Ffittle above half the length of the 
Legs of the Lathe: For about that ny your 
Leg may without ſuddain tyring command the Pole 
down again. | 

But before you begin- to work upon the Stuff, I 
ſhall inform you how to Tread the Treddle; In which 
you may obſerve this General Rulez That the near- 
er the Fore-end of the Treddle you Tread, the ea- 
fier yow bring. down the Pole; But then the. Pole 
in-its Spring raiſes your Leg the higher, and may 
draw the upper fide of your Thigh againſt the un- 
derſide- of the Cheek of the Lathe, and with reigera- 

rated Riſings Gawl and alſo tyre your Thigh.. _ 

Place therefore -your Foot ſteddy upon the Tred- 
dle, fo far forward as you can to. avoid the Poles 

Riſing from drawing your Thigh 'againſt the un- 
derſide of the Lathe; and Tread the Treddle nim- 
bly down, but not quite ſo low as to knock a-- 
= the Floor: Then abate the weight of your. 

read, and let the Pole draw the Treddle up; but 
ftill keep your Foot ſteddy, and lightly Bearing 
upon the Treddle : For then your ſucceeding Treads: 
will prove eafier to your Leg and Thigh, and you- 
will with your Foot the better and quicker com- 
mand - the Treddle. Then. Tread again. nimbly down. 
as before, and keep this: Train of Treading till 
your Work be finiſh'd, or that you may have oc- 
caſion to ſtop and examine how rightly you. pro-- 
ceed; :-i1s 4 47 4 040 5: too 

In all ſmall Work the Tread is lightly and. nimbly. 
performed; but in large and heavy Work the Tread- 
comes ſlow and heavily down... —__ _ 
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This being premiſed, you may- begin- with your 
Gonge: Lay Fo Round "ide -1t upon hah 
and take the Handle of it in your Right hand, and 
lay the Fore and Middle Fingers of your Left Hand 
upon - the Hollow of the - marks near. the ' Work,” . 
mounting the Edge about a quarter of an Inch-above 
the Axis of your Work,and ſinking your Right hand 
alittle : for in this poſition the Goxge cuts beſt: And 
thus cut down on your Work near one end a Groove 
for your String to run in: The Groove may be about 
an Inch, or an Inch and an half long: But it matters 
net much what depth. Then flip your Strizg -into 
| the Groove, and if you find the S#tring will not (lip 
eaſily, you may put your Foot under 'the Tredale, 
and lift it alittle up, that the String when no weight 
is hanged to it, may (lide the eaſier into the Groove. 

And by the way you may take notice, that the 
deeper you cut down the Groove, the oftner will your 
Work come- about every Tread; becauſe the String 
that comes down every Tread, meaſures a ſmall Cir- 
cumference oftner than it does a greater Circumfe- 
rence: But then the Work 1s not ſo ſtrongly. carried 
about; becauſe it hath a leſg portion of the String to 
command it. - This I hint, not that in this our ſmall 
propoſed Pattern it is very conſiderable: For if you 
only cut the Groove down but fo low as there may be 
a Shoulder at the end, and another againſt the Work, 
to keep the Strirg from ſlipping out of the Groove, 
it will be ſufficient: But in Heavy Work this Groove 
ought to be cut with diſcretion. _ 

Now come to the Forming of your Work, and hold. 
your Gonge as you were taught-before,but ſoniewhat 
lightly againft your Work, beginning at one end,and 
{liding your Goxge gradually to the other, cutting. 

| | | with 
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with its Edge all the way you go, and bearing ſome- 
what ſtiff againſt the Work every Tread you make 
on the Treddle ; And withdrawing it again a little 
lightly from the Work every Spring of the Pole; 
And thus by Uſe == mult habituate your ſelf to let 


the Edge of your Tool bear upon the Work when the 
Pole and Treddle comes down, and to draw it back 
juſt off the Work, as the Poſe and Treddle goes up, 
And thus you muſt continue till you have rough» 
wrought all your Work from end to end. | 

If you have not at firſt brought your Work clean 
that 1s, if you have not yu deep enough with your 
Gonge to take off all the Riſings of the Stuff the 
Draw-kyife left, even with the ſmalleſt part of your 
Work, you mult in like manner (as before) work it 
over again. But you muſt have a ſpecial Care you 
take not too much Stuff away on any part of the 
Whole Work: For © this propoſed Pattern being a 
Cilinder 3, if you take but a ſmall matter too much a- 
way from any part, and make it ſmaller than your 
given meaſure there, the whole Work will be ſpoil- 
ed; as being ſmaller than the propoſed Diameter ; 
Which to know, you may by dw, Gr Points of 
your Callippers to two Inches on your Kyle (the pro 


poſed Diameter of your Cilinder) try if the Points - 


at that diſtance will juſt ſlip over the deepeſt Grooves 
of your Work (for we will not ſuppoſe that the 
Grooves are of an equal depth with the Rough-work- 
. Ing of the-Govge) without ſtraining the Joynt: For 
then your Work is juſt ſizable : If not work over 
again as before,ec. But we will now ſuppoſe you have 
not taken too much away, but have made a due pros 
ceſs with your Gouge, Therefore now proceed and 
uſe a Flat Chiſſel, about n Inch and an half broad, 

| £ hs 
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to take off the Irregularities the Gowge: lefe; 
Take the Handle of it in your Right Hand as you: 
did the Gonge, and claſping the Blade of it in your 
Left Hand, lean it ſteddy upon the. Reft, | holding 
the Edgle a little aſlant over the Work, ſo as a Cor-- 
ner of the thin ſide of the Chifſel may bear upon the - 
Re and that the Flat fide of the Chiffel may make: 
a {mall Angle with the Reſt, and conſequently with 
the Work; (which is parallel to the Reſt) for ſhould. 
you ſet the edge of the Chil parallel to the Work, 
Tt might run too faſt into the Work, and dawk it.. 
Therefore you muſt fet the Chfel in ſuch a pofition 
that the lower Corner, or near the lower Qorner of. 
the edge may cut lightly upon the Work :- But this 
poſition is beſt- deſcribed by a Figure, which to that 
purpoſe I have inſtrted in Plate 14. at O, where you. 
may perceive Mm or neat what polition the Chiffel muſt - 
be fer to cur the Work; and how the edge of the 
Chifſel a b. lying allatt the Work, and the further 
Corner of the edge of the Che! b being fomewhat 
mounted, as the Work comes about, the Bottom or 
near the Bottom of the edge of the Chi/ſet is only ca- 
pable to cut a narrow — off of the Work: and - 
jalt in this matiner you naſt keep the Chiffel (teddy. 
bearing upon the Work, as the Poe comes down, 
and withdrawing it from the Work as the Pole Springs 
up(as you weretaught touſe the Gonge)and at thefame 
time {ſliding «forwards from one.end of the Work 
to the other, till it be wrought down all the way to 
its true Diameter between the points of the Callippers : 
For then a ftraight Ryler applied to your Work, 
- outſide of :your propoſtd Cilinder will be form» 


h Qnly ; 
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"Only the ends myſt be cut down ſquare to 


'the length: Therefore open the points of your 
'Compaſles to the diſtance of .eight- Inches on 
your Ryle, and prick that diſtance hard off upon 
your Work, that the-paints of your Compaſies may 
leave viſible marks, by placing one point as near one 


end as you can, to leave Stuff enough to cut ſtraight 


-down all the wayz that is, to cut it ſquare down at 
right Angles with the outſide of the Work. Which 
to. da,you muſt hold the Handle of the Flat Chiſſel 
in your Right hand (as before) and claſp. the Blade 
of it in your Left, and: lay one of the thin fides of 
it upon the Ref#, ſa that the edge may ſtand upright, 
or very near upright againſt the Work. Then 

your Right hand ſamewhat below the Level of the 
Refs, that the lower Corner of the edge of the Chiffel 
may 'mount,and being thruſt ſteddy againſt-the Work 
juſt in the mark one Point of the Tolls made,, 
Tread the Tyeddle, and cut a pretty deep Circle into 
the Stuff. But you muſt have a care you do not di- 
re& the cutting -Corner of the Chifel! inwards, but 
rather outwards, left you make: the end hollow in- 
ſtead of Flat: For if you. do take off ' too little ac 
firſt, you may by degrees cut it down to a'Flat afs 
terwards. As you cut deeper into the Stuff, yau 
muſt turn-the Flat of the Chiffe,and-with it cut down 


the Shoulder juſt at the end.on the out fide the 


mark, for elſe that may hinder the : Corner of the 
of the Chifſel for coming at the Work. 
Note, that if you hold not the edge of the Chifot 
truly. before the Work, I, _ y | —— and.if 
you hold it not very fſteddy, and have a-pood pul» 
dance of it, the quick eoming about of the Work 
.may draw the .edge of the Chet into it inwards, 


iok 
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and run a:dawk on the C:lizder, like the Groove of a 
Screw 3 and fo ſpoil your Work : For being once 
wrought -to the true ſize,you cannot- afterwards take 
anymore off to cleanſe it, Oc. 

The other end muſt-be.cut-down as this... 


$ 14. Of Turning Flat Boards. . 


F your Beard be thick enough, .you -may boar ac 
[| round Hole in the middle of it; .and Turn a Max- 
drel with a Pin a very little Tapering, to fit hard 
and ſtiff into the-round Hole : And if the Hole and: 
Pin be proportionable in ſize to the weight of the 
Board, the Þix will carry: it about. But. you muſb 
be very careful the: Hole be boared exactly ſtraight 
through the middle, and not inclining ' on either fide. 
the Board more to any part of the Verge than ta a- 
nother ; but that the middle ofthe Hole be exactly: 
the Center of-the Board the whole thickneſs though. 
This Piu-Mandrel is deſcribed Numb. 11.5 6. and 
Plate 13. | 

If your.Board be not thick enough to be faſtned 
upon a Piz-Mandrel, or that your Work will .not 
admit of an Hole to be bored through the middle of 
it, you may uſe the Flat Manarel deicribed Plate 13. 
F. 2, And then you. muſt .with your Compaſſes find: 
the Center- on. the: backſide of - the Round Board: 

with ſeveral proffers if need require) till you have- 

ound it, and prick there an Hole for.a mark : Then: 
open the points of your Compaſſes to about the thick- 
neſs of a Shilling wider than the Semidiameter of the- 
Flat Mezndrel; and with the points of your Compaſ-- 
ſes at that diſtance deſcribe a Circle on the backſide 
of the Board to be. Turned, by placing one . Foot in. 


the - 
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the: prickt mark, and turning about the other Foot. 
By this Circle you may pitch the Center of the Board, 
exatly upon the Center of the Flat Mandrel : For 
the. points of the Compaſſes being opened about the. 
thickneſs of a Shilling wider than the Semidiameter 
of the Flat Mandrel will (wherr you have pitcht the- 
Center of the Board. on the Center of the Mandrel) 
place the outer Verge of the Mazdrel the thickneſs 
of a Shilling round about within the Circle deſcri-- 
bed on the backſide of the Board : And when it is 
thus pitcht, you may by laying the Board flat down 
knock . upon the Rowler end of the Mandrel, and 
drive the Pegs in the flat of: the : Mardrel into -the 
Board,and ſo hold it ſteddy upon the Mandrel: Then. 
find the Center on the Foreſide of the Board alſo, as. 
| you were taught to- find the Center on the backſide, 
and put your Board and: Mandre! upon the Pikes of- 
the Puppets, and ſcrew them: hard up, .as you have- 
been taught before. 

Sometimes Turners uſe this Flat Mandrel without: 
Peks, and -then they- chalk the Flat fide of it very- 
well, and clap the backſide of the Board to-it, which: 
will (if the Board to be Tarned. be not. too heavy, 
but be well ferewed up between the Pikes) keep the 
Board (teddy from ſlipping from its ſet-poſition, -till. 
you work. it, CW 

If in going about of your. Work-:you find it. 
Wabble, that ts, that one fide of the Flat incline ei-- 
ther to the Right or.Left Hand, you muſt with. 
ſoft Blows of an Hammer or other Tool :at hand ſet 
it to right, and then again ſcrew it hard .up : For. 
| ſo often as you thus ſtrike-ypon the Verge to ſet the 
Board true, you force' the Steel point of - the. Pike 
mare or leſs (according to the ſoftneſs of the Wood ), 
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towards that ſide of the Verge. you ſtrike upon; and 
"therefore you may perceive a reafon for fcrewing up 
, the Pike ſo oft as you knock upon the outer Verge 
/ of the Board. | 
But we will now. ſuppoſe the Board well pitcht 
and faftned- on the: Madre! and Center; Therefore 
take the Side-Reſt deſcribed in g 1. Numb. 1o. < 7. 
and Plate x3. at the Figure e, and f g, and fit it 6 
into the Lathe as the upper edge of it may ſtand 
range, or parallel to the ſide of the Board you are to 
work upon ; and ſo wedgeit hard up. 
Now you muſt come to. ufe the Fvok, deſcribed 
Numb x2. 5 5. and Plate 15 : For this Tool is moſt 
 commodious to ſerve you inſtead of the Goxge, when 
the Work ſtands athwart the Pikes z becauſe the end 
of the Blade of this Tool being on its Flat fide tur- 
ned into a Circular Figure, and that Circular Figure 
turned a little backwards, one of the Edges of this 
Circular Figure will conveniently (though the Tool 
be not held ſtraight before the Work) come at any 
part of the Flat of the Board, and fo by the Circu- 
lation of the Board againſt the Edge of the Hook cut 
off its irregular Extuberances. | 
- Tn the uling of this Too}, you muſt place the end 
of the Hendle under your Arm-pit, and hold your 
left hand on the upper fide of the Blade of the Too! 
cloſe to the Reſt, and your Right hand cloſe beſides 
your Left Hand -under the Tool, and with both 
your hands claſp the Tool hard, and preſs it ſteddy 
.upon the Reft, and at the ſame time hold it alſo 
ſteddy, and yet lightly bearing againſt the Work, 
that by the fivift coming about of the Work it draw 
not the Edge of the thin-and tender Blade of the 
Hook into. it. 


You 
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You muſt not hold the Blade of this Tool per” 
pendicularly before .the Work, viz, paraliel to the 
Pikes, but aſlatt, fo as ſortewhat abovt the fiddle 
of the Convex of the Hozk may touch againſt the 
Work. 'You may begin at the Verge; and fo lay 
ſeveral Grooves cloſe by one atiother till you comms 
to the Center: But- you tmaſt obſerve (as was ſard 
before m the. Cilirder) that you lay all yout Grooves 
of an equal depth into the Board: For If you lay 
one deeper than the feſt, and an Hollow tixy not 
properly be in that place, -you truſt apain #0: over 


your work with your Hoa, to work that - dawk 


out : And then perhaps your Board may be #hade 
too thin for its intended purpoſe. But this Craft 
of the Hand muſt be acquired with ſome conti- 


nued Uſe and Practice, which will better inform : 
your Judgment what Errours you may be ſubject 
to commit, than many words (though ſignificant )up- - 


on this DoCtrine. And this I'me ſure I found, when 
[ firſt practiſed upon Tixrning. 


Having thus- with . the Hook. rough-plain'd the 
Board '(for this Hook. does in Tyrnivg the Office of 
a Fore-plain in Foynery) you muſt uſe the Triangular * - 


Grooving Tool, deſcribed Nuzvb. 11. S 5. Plate 15. 
and with one of its Edges ſmoothen down the ridges 
the Hook left on the Board. 

But if -your. Work require any: Molding near 


the Verge or any other part of it, you: muſt work. 


that Molding as near as you can with the Hook, 
eſpecially where Hollows are requir'd-; for that 


cuts faſter and ſmoother than any . other Tool, and : 


molt artificially forms an Hollow. 


If a Flat be to be laid in the Board, you muſt 


firſt uſe the Triangular. Point . Tool, and with it” 
ſtrike - 
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ſtrike ſa many Threds as the breadth of the Flax 
requires, and lay each Thred almoſt: ſo deep inta 
the Board as you-intend-the. Flat ſhall be ; And af 
terwards -to ſmoothen it. down, -you muſt uſe the 
Flat Grooving Tool, or a Flat Chiſſel, and with ei 
ther of them finiſh the Flat to its intended Depth 
and Breadth. And where a fine Thread or Circle 
is-to be laid in-the Board, you muſt uſe the Triangu- 
lar Point Tool. And thus as you fee accaſion, you 
muſt accommodate your: ſelf with a Tool apt and 
proper for your purpoſe vis. ſuch a Tool as will 


moſt conveniently come at, and form the intended 
Work. 
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S XV. Of Turning Hard Wood, and Ivory. 


F the Wood be very hard, as Ebony, Lignum Vite 
or if it be Ivory, Bone or Horn they are to Turnz 
they neither uſe the ſame Tools they do for Soft 
Wood 3 becauſe their edge is too tender: nor dothey 
uſe their othe rTools as they do ſoft Wood, For'the 
Tools made for Hard Wood are made with a ſtonger 
Point,edge,&&c.than they arefor Soft,as was ſaid Ny. 
IT. $ 5. And they uſe them differently ; becauſe for 
Turning Soft Wood they hold the Edge of the Gorge 
and Flat Chifſel at fome confiderable Diſtance fromthe 
Reſt, mounting the Edge at ſuch arr Angle as will-beft 
cut off from the Work as great a Chip as'they-can,” of 
deſire. And as they Turn the Work ſmaller,they guide 
| the Chiſſel to follow the Work:But for Hard Wood they 
raiſe the Reſt near the Horizontal Plain of the Axis 
of the Work, ſetting it as cloſe as convemently the 
can to their Work, and lay their Tool flat and ſted> 
dy upon the Reſt; . which being hard held in this po- 
m H h ſition, 
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fition, does by the coming about of the Work, cut 
or tear ofþ all the Extuberances the Tool touches in 
the ſweep of the Work.. So that (as [I ſaid before) 
as in Twrnine Soft Wood the Tool does ſomewhat 
follow the Work 5 in Turning Hard Wood the Work 
comes to the Tool: And therefore you may perceive a 

reat reaſon they have to keep the Fool ſteddy : For 

ould it in one ſweep of the Work be thruſt nearer 
the Axis in any; place, it would there take off more 
than it ſhould: | | 

Having prepared the Work fit for the Lathe, ei- 
ther with, Hewing: (as hath. been ſhown Nuzzb. 5.5 7. 
and Nymb. 11. $ 13.) or, as fome Hard Woods and 
Ivory may require, with Rafping, they pitch it be- 
tween. the Pikes, as. before bas been ſhown, or ſuch 
Work as it may be, as Boxes, and generally all Hol- 
low. Work, they fit into; Collers, either by ſcrewing 
the Mazgrel on an Iron: Axzx 3, or fitting it with ſome 
ather of the Mandrels deſcribed Namb. 11; S 6. as is 
proper for it: As ſometimes. they fit the Work tight 
' into. an Hallay Mandrel, and the tight fitting in 
holds.it whilſt it is working upon: And ſometimes, 
if the. Wark be very. thin, they fix it on a Flat 
Mendrel. with. Cement; But they are always either 
to.chuſe. one of the Mazarels deſcribed already in 
Nah. 11. $6..0r, elſe contrive (as they often do) 
fome ather Maxdrel convenient to the opportuniry 
that. accidentally, their Buſineſs may require. For the 
Work (whether it: be pitcht on the Pzkes, or fitted 
into Hollow. Mardrels, os otherwiſe) muſt run very 
Reddy. and.tight about. G, 

But having; thus fitted!it intq the Lathe, they begin 
to-work with the Shary-poivted,Grooving Toal, or elle 
with, the Triangular Groeuing Tool,and-with. the "or. 


Numb. XI. "ds 
of either of theſe Tools break the Grain of the Wood, 
by laying ſmall Grooves upon its Surface, till they 
have pretty well wrought away the Extuberances, 
and brought the Work tollerably near an intended 
ſhape, by ſtreightning, hollowing, and leaving Ri- 
{ings 1n their ſeveral proper places. 

Afterwards with Edg'd Grooving Tools of a proper 
Breadth,they cut down and ſmoothen away the Ex- 
tuberances left by the Sharp-pointed Grooving Tool, or 
the Triangular GroovingTool, and bring the Work intoa 
perfect ſhape. Which done, they ſmoothen the work 
with the Edge of a piece of a Blade of a broken Knife, 
bafil'd away, by following the Work with it : That 
is, holding the baſil'd Edge of the Knife cloſe againſt 
the Work while it comes about: For then its ſharp 
Edge ſcrapes or ſhaves off the little roughneſs the 
oroller Tools left upon the Work. | 

Laſtly, they hold either a piece of Seal Skin or 
Dutch Reeds (whoſe outer Skin or Filme ſomewhat 
finely cuts) pretty hard againſt the Work, and 1s 
make it ſmooth enough to poliſh. 

Hard Wood they poliſh with Bees Wax, vis. by 
holding Bees Wax againſt it, till it have ſufficiently 
toucht it all over; and preſs it hard into it by hold- 
ing hard the edge of a Flat piece of hard Wood made 
ſizable and ſuitable to the Work they work upon, as 
the Work is going about. Then they ſt a Gloſs on 
it with a very dry Woollen Rag, lightly ſaxear'd with 
Sallad Oyl. | 


But Jvory they poliſh with Chalk and Water, and 
afterwards dry it with a Woollen Rag, and a light 


touch of Sallad Oyl; which at laſt they rub offagain 


with a dry Woollen Rag, and ſo ſet a Gloſs on 


It, | 


H h 2 | It 
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If there be a Screw to be made upon the thin 
Edge of an ſuory, or Hard Wood, or Braſs Box, 
they uſe the Screw Marndrel, and its Socket, deſcri- 
bed Numb. 11. $6. @ 4 and 5. as 1s. ſhewn at the 
latter end of that Section. | 


S XVI. Of Tarning long and ſlender Work: 
- of Ivory. 


NYOme Tyxrners to ſhew their Dexterity in Turning 
and make others that know not the way how it'1s 
done. admire. at their Skill, Tur- long and {lender 
Sprigs of [ory as ſmall as an Hay-fialk, and perhaps 
a Foot or more long: which-to perform they-cut a 
piece of Trory to its intended length; - but ſtrong 
enough to bear working till they bring it to as ſmal} 
a Cilinder as they can; which being thus forwarded, 
they place a Foyt Coller (as 1s deſcribed Namb. 171, 
S 7.) made fſmall and fit for their -purpoſe, juſt in 
the middle of their Work : only that their: Work 
may Bear at a ſmaller length, and conſequently be 
ſtronger for being thus ſupported while it is Tarned 
yet ſmaller. Then they place other Collers between 
the Pikes and the middle Coller, and Tarn the whole 
Cilinder ſlenderer yet. And thus by placing Collers 
where ever they find the Work buckle, they (as 
aforeſaid) with Sharp Tools, tender touches, ſome-- 
what a looſe and fine String, weak Bow, and great 
care and diligence work the whole Cilinder down 
as ſinall as'they liſt, either with Moldings or other 
Work upon it, as beſt likes them. 
The propereſt Lathe to Tyrz this ſlender Work in- 
25 the Tyrrn-Bench deſcribed S 18, Plate 16. 


s XVII. 
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7 g XVII. Of the Brafiers Lathe and Turning : 
Tools; and their manner of uſing then. 


 Raſiers that: Turn. Andirons, Pots, Kettles, & c. 
have their Lathe made different from the Com- 
mon Turners Lathe, as you may ſee in Plate 16. at A, 
where . the Cheeks, Puppets and Reſt, &c. are much 
ſtronger, and-the Pikes ſtronger and longer than thoſe 
the common - Turners uſe. Their Edge Tools which 
they call: Hooks, are-alſo of a different ſhape, as the 
Figures of them deſcribed at Br, B 2, B 3.. in the 
faid Plate ſhew, as being bent backwards and for- 
wards towards the.cutting, end; ſomewhat like an 7z. 
And as the common Turners work with a round String 
made of Gut, as hath been deſcribed Numb. 10.5 1. 
C_ 14. The Brafters, work with a Flat Leather Thong, 
which wrapping cloſe and tight about the Rowler of 
their Mzqndrel..commands it the eaſier and more for: 
cibly about.  Their.Thoxg runs between the Cheeks of 
the Lathe.. .. - Wy IE... 
The whole Lathe and its parts are made fo ſtrong 
becauſe the. Matter they. Turn: being Mettal, .is _ 
heavier-ithan. Wood,..and.conſequently. with forcible 
coming. about,. would- (if. the: Lathe were-flowin) 
make. it tremble, and ſo ſpoil the. Work; as hath been 
Bd ES oc; _—” . 
The reaſon why the, Hook, is ſo turned backwards, 
and again iorwgnds.copardethe. Fad. 18 hat they may 
the better dire& the dee of itasmuch below the Hg; 
rizontal Plain of the Pikes as they liſt, the better (in 
many cafes) to come at the Work : For contrary to 
Soft Waod, Hard Wood and Ivory Turners, they 
always dip the end of _— Hook below the Reſt, that 


h 3 ſo 


224. Numb. XML. 


ſo the Hook, reſting very ſteddy upon the Ref, and 
alſo againſt one of the Tron Pizs ſtanding upright in 
the Reſt, and held very ſteddy forwards tothe Work, 
the ſtrong coming about of the Work againſt the 
ſtrong Edge of the Hook, ſcrapes off the extuberant 
Mettallying in that Sweep. 

I need no further deſcribe the Lathe, and other 
Tools that belong: to Braſiers Turning; or more 
of the manner of uſing them; becauſe, by the whole 
preceding Diſcourſe theſe Arguments are largly and 
ſufficiently handled: eſpecialiy confidering I have gi- 
ven you the Figures of them in Plate 16. as afore- 
' Only, their way of Whetting their Tools being dif- 
ferent Rim the Whetting of other Turning Tools, 1 
ſhall ſay ſomewhat to: For they Whet their Hooks 
upon a broad Flat Slate, holding the Hook almoſt 
perpendicular, that the Bafl of its Edge may 'comply 
with the Flat of the Slate; with claſping the upper 
erd of the Handle m their left hand to lean the hea- 
vier on it, and clutching the Shark of the Blade near 
the Hook-end in the right hand, to guide it- And 
thus with Spittle or Water rub forwards and back- 
wards on the Slate, till they have-ſharpned'the Edge 
of the Hook. But if it be 4 Round end! Hook they 
whet, they chufe a Groove in the Slate fit to comply 
with the round edge of the Hook (for they have dif- 
ferent ſized Grooves in the Slate for'that purpoſe) 
_ ſo'in it rub forwards and backwards as afore- 
aid. * Eo OE Om NED I i; 
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s XVIIL Of Turning Swall Work, of Braſs or 
| other Mettal. 


Mall Work in - Mettal is Turned in an Iron Latte 
called a Turnu-Bench. The Figure of it is deſcri- 
bed in Plate 16. at C. Wher they uſe it they ſcrew 
it in the Chaps of a Vice, and having fitted their 


Work upon a ſmall ro Axis with a Drill-Barrel fit- 


ted upan a ſquare Shank at the end of the Axis next 
the left hand, they with a Drill-Bow and Drill-ſtring 
carry it about, as was ſhewn Nb. 1. fol. 6, 7. with 


this difference, that when a Hole is drill'd in a piece * 


of Mettal, they hold the Drill-bow in their Right 


Hand 4. but when they Tir» Small Work, they hold' . 
the Drill-bow in their left hand, and with their right 


hand uſe the Tool, which is commonly a Graver or 
ſometimes a Sculptor,fit to ſuch Moldings as are to be 
made on the Mettal. 

They begin to work firſt with the ſharp point of 
a Graver,laying the Blade of it firm upon-the Reſp,and 
direding the point to the Work, and lay Circles up- 
on it cloſe to one another, till they have wrought 


it pretty true: Then with one of the broad Edges: 


of the Graver they ſmoothen down - what the Point 
left, and afterwards with Scxlptors, Round or Flat, 
or great qr ſmall, they work. their intended -Mold- 


ings. 

The Circumſtances and Conſiderations in the 
choice of a Drill-bow and go for Turning, are 
the ſame with what you find 
Drilling, | WL 
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amb. 1. fol. 6, 7. tor 
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s XIX.. Of laying Moldings either upon Mettal or 
Wood, without fitting the ork ina Lathe. 


Had ſoon after the Fire of London occaſion to lay 

1 Moldings upon the Verges of ſeveral round and 
weighty flat pieces of Braſs: And being at that time 
by reaſon of the ſaid Fire unaccommodated of a Latte 
| of my owr, I intended to put them outto be Turned: ' 
But then Turners were all full of Employment, which 
made them ſo unreaſonable in their Prizes, that T 
was forc'd. to contrive this following 'way to 'lay 
Moldings on their Verges. 
I provideda ſtrong Iron Bar for the Beam of a Sweep: 
(for the whole Too! marked in Plate 16, is by Ma- 
thematical [-ſtrument-makers called a Sweep.) To this 
Tool is filed a Tooth of Steel with ſuch Ronundings and 
Hollows in the 'bottom of it as T intended to have 
Hollows and Roundings upon my Work : For an Hol- 
low on the Tooth, makes a Roxnd upon the Work ; 
and a Round upon the Tooth makes an Hollow on the 
Work ; even as they do in the Molding Plains Joyn- 
ers uſe. Then I placed the Center-point of the Sweep 
in a Center-hole made in a ſquare Sud of Mettal,and 
fixed in the Center of [the Plain of the Work: and 
removed the Sycket that rides on the Beazz of the 
Sweep tilt the Tooth ſtood: juſt upon its intended place 
on the Verge of the Work, and there ſcrew'd the 
Socket faſt to the Beam. | | _—_ 
To work it out, Temploy'd a Labourer, direGting 
him in his left Hand to hold the -Head of the Center- 
pi, and with his Right Hand to draw about the Bean 
and Tooth, which (according to the ſtrength) he us'd, 
cutand tore away great Flakes of the Mettal, till 
It 
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would make z which was as: compleat a Molding as 
any Skilful Tyreer could have laid upan it. 

Having ſuch good Succeſs upon Braſs, I im: 
prov'd the Invention ſo, as to make it ſerve far 
Wond alſo, And made a Plain-Szock, with my in- 
rended Molding on the Sole of it, and fitted an Troy 
| w that Stock, with the ſame Malding the Sole 

ad, 

Through the fides of .this Sock I fitted an Iran 
Beam to do the Office of the Beam I uſed for the 
Sweep, viz. to keep the Plain always at what paſi+ 
tion I liſted from the Center (for thus the Iron 
' In the Plain wrought about the Center, even as the 
Tooth in the Sweep (before rehearſed) and ta that 
purpoſe I made a round Hole of about halt an 
Inch Diameter near the end. of the Iron ; Then 
in the Center of the Work I fixed a round Iron 
Pin, exactly to fit the ſaid Round Hole, putting 
the Round Hole over the Pin, and fitting the ron 
to the Stock commadious to work with, I uſed 
this Plain with both Hands, even as Joyzers da 
other Plains; For the Iron Pin in the Hole of 
the Beam kept it to its due Diſtance from the Cen«. 
terz ſo that neither hand was ingaged to guide 
it, | 
But note, The Stock, of this Plain was nat 
ſtraight (as the Stocks of other Plains are) but by 
Hand cut Circular pretty near the fize of the Di- 
ameter of the intended Molding ; And yet was made 
to ſlide upon the Beam, farther from, or nearer to the 
Center, as different Diameters of Verges might re« 
quire. 
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jt receiv'd the whole and perfeft Form the Tooth. 
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S.XX. To Turn ſeveral Globes or Balls of Ivory 
within one. another, with a Solid Ball ir 
the middle. 


\ 7” O U' muſt: firſt Turn your Ivory Ball or Globe 
- truly round, of your intende(| Diameter :- 
| Then deſcribe a: Circle exattly through - the middle 
or Equinodtial of the Globe: Divide that Circle into 
four equal parts; and pitch one point of a pair of 
Compaſles-in one of: thoſe Devifions, and extend 
the other point to either of the next Deviſions,: 
and deferibe with it- a Circkde roand about the- 
Globe. Then remove the ſtanding port of the Com- 
paſſes to-either of the next Devifions m the Equi- 
notial, and in like manner defcribe another Cir- 
cle round about the Globe. 
But note, that the moving Point of: your Com-- 
paſſes muft be fomewhat bended inwards; For elfe 
Its point will not deſcribe a Circle on the greateſt 
Extuberances- of the Globe, but will. ſhde off 


it. ry 
 - Thus-ſhalf the Ball or Globe be divided into- 
eight Spherical Quadrants: Deſenibe as great a Cir-- 
cle as you can m each of theſe Quadrants, and each 
wo Centers of' every two oppoſite Circles ſhalt: 
have an imaginary Ax7- paſs between. them: And 
if the 'Globe be ſacceffively piteht apon. all . the 
reſt of- the Centers, ſo as the imagined Axis pa(- 
fing between. It and its oppoſite Center, le m' a- 
ſtraight Ime' with the Pike and the. Center of the 
Coller 'it- is: Turned in, the: working out of all the 
Hollows on the Ball will be but common Txrners- 
Work,as you will find hereafter. .This is in brief the 
Theory -But to the Practice. You-. 


| Numb. XIIL 2259 

You muſt uſe an Hollow Mandrel, made fit ſtif- 
'Iy to receive the convexity of the Globe in its con- 
-cavity, ſo as it may ſtick firmly in the Mazarel in 
its Poſition-: And you muſt take care that in pitch- 
ing the Globe into the Mardrel, that the imagi- 
nary Axis of the Globe (which is the Line paſſing 
between the two Centers of the two oppoſite Cir- 
:Cles as aforeſaid) lie in aſtraight Line with the Axzs 


of the Mandrel; which you may know by exa- ' 


mining whether the Circle deſcribed with your 
Compaſſes (as aforeſaid) on the Center (aforeſaid 
wabble not in a whole Revolution of the Globe 
from the point of a Tool applyed fteddy to 
It. 

Having thus pitchs the Globe true, and fixt it faſt 
1nto the Mandrel, you muſt begin to work with 
the Triangular Grooving Point (deſcribed Numb. 11. 
'S 5. and Plate 15.) placing the point of it pretty 
near the Center of the Circle, and work into the 
Ball with the Grooving Point, and ſo by degrees 
make a Hollow in the Ba// fo deep and ſo wide 
as you think convenient, I mean ſo deep from 
the Superficies of the . Globe towards the Center 
of the Globe, and ſo wide from the Center of 
the Circle deſcribed on the Superficies of the Globe 
towards that Circle, as it may have a convemient 
Subſtance between this Hole and the next intend- 
<d to be Tarned. 

Thus muſt every one of the eight Circles de- 
ſcribed on the Ghbe be ſucceflively by the ſame 
Rule, and after the ſame manner be pitcht out- 
wards, and fixt into the Mardrel, and then Hol- 
lowed out as the firſt was. Where note, that eve- 


ry Hollow is to be Turned to the ſame depth and 
Ii 2 width 
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width exadtty as the firſt was : Whichto do,you muſt - 


uſe a Gage made of a thin Plate of-Iron or Braf, as is 
deſcribed in Plate 17. Fig. D.: whoſe: two ſides 
from a-the Bottom - of the Gage, to b the Shoulder 
are the depth of the Hollow: trom the Snperficies 
of the Globe towards-the Center: 6b b. is the widtlt 
of the Hollow at the Superficies of -the Globe; - and 
4 a is the bottom width of the Hollow; and the 
concave Arch between-4 a is an Arch that the 
Canvexity of the- little Solid Ball to be Turned 
within all the Spheres muſt comply. with. So that 
when each Hollow is: Turned, the Gage muſt be 
put into it to - try how the ſides of © the Hollow 
complies with the ſides of the Gage, and alſo how 
the Arch in the bottom of the Gage complies with 
the ſurface of the Solid Ball in the middle. 

Having thus Turned: all the Hollows in the Globe, 
you muſt provide ſeveral thin and narrow Arch- 
ing Grooving Tools, whoſe convex: and concave 
Arches comply both with the Convexity and Con- 
cavity -of each Globe or Sphere to be Tarned with-' 
in the outermoſt: So that beginning at the Bottonr 
of the Hollow, you Turn juſt half way of the So- 
Iid Ball loofe from the Sphere it is contanied in, viz. 
as far as the Equinoctial of the Globe; and in thus 
Turning it, you mult take great care, that the So- 
lid Ball on. 1ts Convexity and the Concavity of 
the Sphere it 1s contained in, be both at the ſame- 
time Turned exactly Spherical. 

Thus one half 'of the Solid Ball being - Turned 


looſe, you- may in like manner Txr», the next 


Sphere it -1s included in half looſe alſo: And fo. 


ſucceſſively as many Spheres as you liſt. 


Having - 
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Having thus Tiyrred one half of all the Spheres 
looſe, you muſt take the whole Globe out of the 
Hollow  Mandrel, and pitch and fix the Globe again 
into the Marndrel, ſo as the imagined Axz of the 
H-llow oppoſite to-the laſt 'looſlned Hollow lie 
10 a ſtraight line. (as before was taught) with the 
Pike and Center of the Coller the Mandrel runs 
in, and then Tyr? the other half of the Solid 
Ball and Spheres - alſo looſe, as the. firſt half was 
Turned.. ESE | 


5 XXI. To Turn 4 Globe with ſeveral looſe Spheres 
7 it;, and a 'Solid Cube or Dy inthe © 
middle of it. 


"His is Turned after the ſame manner the: fors 
mer Ball was Turned; only inſtead of divi- 

ding the Equinoctial of that Globe into four e- 
qual parts, the EquinocGtial of this muſt be divided 
but into three Equal parts, and their Semi-Circle 
drawn through the diviſions into : either Pole of 


the Globe: So ſhall the Globe be divided into fix 


equal parts or- Segments; -in each of which .parts 
muſt be deſcribed a Circle; as was deſcribed before 
in the Globes of eight equal partsz and in theſe 
fix Circles mu{t be made fix Hollows, as before 
there was eight : But inſtead of - working the Bot- 
tom of - each Hollow . Spherical, now the Bottom 


muſt be. wrought Flat :. So- ſhall -the- Cybe when 


theſe ſix Hollows are thus made, be: formed : and 
the Hollows being exactly of the ſame depth, and 
flat in the. Bottom, . the Cxbe or Dy will looſen, 
and each of the fix Flats in the Bottom will become 


the ſix fides or Faces of the Cybe. 
T3 8 The 


— — — 


yo 
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The - manner of looſhipg all the other inward 
Spheres is as the Former: Only, that was looſned 
with twice pitching the Ball in the Mardrel, be- 
cauſe the Centers of the Hollows lay oppoſite to one 


another 3 But to looſen this Ball will require three 


Pitchings into the Mardrel; becauſe the Centers 


lie not oppoſite to one another. 


s XXII. To Turn a Cube or Dy iz: an Hollow 
Globe, that ſhall have but one Hole on the 
| ontſide to work at. 


AT HE Outſide of this 'Globe muſt be Turned 
Round, iz. Spherical, as the former, and fix- 


_ ed in an Hollow Socket (as before hath been taught) 


Then muſt an Hole be Turned in the Globe (6 
deep and fo wide as you pleaſe, as in the Former 
Globes, and the Bottom -of that Hole Turned Flat, 
for one fide or Face of the Cybe or Dy: Then 
with a Semi-circular Tool loofen the whole Core 
or middle. of the Ball, and pitch the Core with the 


Point oppoſite to the Center 'of the already Flatted 


Face of the Dy outwards againſt the Hole in the 
Globe, and fo faften it in this poſition , by pow- 
ring in ſome melted Hard Wax or other Cement 3 
and then with a Flat - Tool Turn the Foreſide 
(viz. the fide oppoſite to the firſt fide) flat alſo- 


Which done, looſen it out of the Wax, and fuc- 


ceſfively pitch the other ſides ro be Turned Flat 
carefully againſt the Hole, ſo as all the fides have 
Right Angles to each other, and faftning them 
with Wax or Cement (as before) Turn them by 
the fame Rule flat alſo. 


Now 
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Now to make this Thing more admirable to 
the ignorant Spectator, you may make the Dy as 
big as you can, and the Hole you Turn it at as 
little as you can; that it may the more puzzle 
the Wit of the Enquirer to find how ſo great a 
Dy ſhould have Entrance at a ſmall Hole, unleſs 


the Hollow Ball. were Turned. in two Halves, 
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MECHANICK EXERCISES, 
WK, 
The Dodrine of 


Handy-wozks, 


Applied to the Art of TURNING. | 


A— 


S XXIII. Of Turning Oval Work. 


# it Work may be perform'd in the Common 
Lathe that goes either with the Treddle Wheel 
or the great Wheel 3 becauſe the Work muſt run al- 
ways one way, if the Puppet be made to it with the 
Machination deſcribed in Plate 17. and an Iron Axis 
be made to carry the Work about, and to its end be 
fitted and faſtned a Braſs Collar with a Female Screw 
in it, to ſcrew on the Mardrel that the Work you 


intend to Turn is fixt upon. 


To the Forefide of this P»ppet is faſtned at b as on 
a Center-pin a ſtrong Iron Collar marked b h, and 
this Collar is called the Moving-Collar; becauſe it 
moves between the Iron Shackle c c and the Fore fide 
of the Puppet. Into this Moving Collar is fitted the 


Hollow Axis marked c, ſo as to turn round in it as if 


It were in any of the other Collars formerly deſcri- 
bed; but the Moving "7% moving between the 
K 


Shackſes 
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Shackles and the Fore-ſide of the Puppet carries the 
Hollow Axis with it athwart the Puppet,- even fo far 
as is the width of the Hollow between the Shackle 
_ and the Fore-fide of the Pxppet. And thus by the 
moving of the Hotlow Axis backwards and forwards 
the Work ſcrewed in it, having an Edg'd or a Pointed 
Tool applied to it receives that Ozal Form which is 
made upon the Gride. 
But to make it move thus to and from you, there 
' are requzred ſeveral Machinal Helps : For there is a 
ſtrong Stcel Bowas ata faſtned about its middle part to 


the further fide of the Puppet, which ſtands about an = 


Inch forwarder- than the Fore ſide of the Pyppet with 
its hollow fide to the Workman. And to the ends of 
this Steel Bow. is faſtned a ſtrong String of Gut, and 
to the middle of that String in a Noos 1s faſtned ano- 
ther ſtrong Gut-ſtring with a Noos at its end. This 


laſt mentioned String is made exattly of that length. 


that when the neareſt ſide of the Gzzde, vis. its leaſt 
Diameter 1s ſet into the Groove of the Guide-pulley, 
and the Bow is ſtrained, and this String laid in the 
Groove of the String-pulley, the Noos at the end of it 
may be put oyer the Iron Button fixed in the top of 
the Moving-Collar. For then as the Treddle-Wheel car- 


ries the Axis about, the Gnide being firmly faſtned . 


upon the Axis comes alſo about; and: having the 
Groote of the Guide-pulley ſet againſt the outer edge 
of the Guide, as the great Diameter of the -Gxide is 
turned. againſt the Gubdo-pultes the Morwing-Collar 
being drawn by. the ſtrength of the Bow, draws the 
Hollow Axis along with it, as alſo the Work ſcrew- 
ed in the Hollow Axis: And thus as the ſmall Diame- 


ter of the Guide comes to the Guide-pulley, the ſmall. 


Diameter of the Work is Formed ; 'and- as the. great 


Diame- - 


\ 
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Diameter of the Guide comes to the Guide-pulley, 
the great Diameter of the Work is formed. 

This is the Sum of Oval Turning. 

But that the whole Machine may be yet better un- 
derſtood, I ſhall more particularly give you the 
names of all its parts, together with a Deſcription 
upon its moſt materia] parts, where the Fore-Puppet 
1s more largely delineated in Plate 18 at A, where 
alſo ſome of the Members moſt difficult to be deſcri- 
bed are drawn more at large by themſclves, 


a The Bow. 

b The Moving Collar. | 
* c ec The Socket 1n which the Collar 1s moved. 

d The Stop-ſcrew, to take out when the Hollow 
; Axis moves in the Moving Collar. | 
F e The Hollow Axis. 
? F The Head, in which is contained the ſeveral 
j Guides: | 
! g The Center Head 
: 8 þ The Button. 
3 The String-pulley. 
hk The iWheel-pulley. 
I The Guide-pulley.. 
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© I. Of the Hollow Axis and its Shank, mark- 
ed a in Plate 18. v t 


THE Shark isa Bar of Iron about an Inch 
thick, and two Foot long, having in its fur- 
ther end a Center-hole to pitch upon the P;ke 1n the 
further Puppet 3 but its hither end is made ſquare to | 
fit tight into a ſquare Socket in the Braſs Hollow Axis: ES 
And when it is thus fitted into the hither end of the - 
K k 2 Braſs, 
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Braſs, it is Turned true Ciindrically ronnd, fo as to: 
fit into the round Hole in the Mowing Collar. The 
Diameter of the Round is about two Inches, and the 
length about two Inches ſtraight; but then a Shoul- 
der is Turned to the Braſs Cilinder, to. ſtop it from 
flipping through the Moving Center. In the Fore- 
end of this Hollow-Axis (viz. in the Braſs Cilinder) 
is Turned a wide Hole about an Inch and a quarter 
Diameter, and an Inch deep: And in this wide Hole 
is Turned a Female Screw with a courſe Thred, ta 
receive a Male Screw made behind the Mazarel that 
the Work is fixed upon. | | 
About the middle of this Iron Shark is placed a 
Pzlley made of Wainſcot Board, about eight Inches 
Diameter, and an Inch thick,. with a Crooze on its 
outer edge about half an. Inch wide, and half an Inch 
deep for the String of the Treddle Wheel: that carries 
the 4xis about to run in:. And between this Pulley 
you may (if you will) have ſeveral lengths of ſuch 
Male-ſcrews as was deſcribed Numb. 11. S 6. 4. 
and Plate 15. to make Screws with, if you pleaſe. 


See the Figure 4 d c b, disjunQ. from. the reſt of the 
Work 


4 The hinder end. 2 
d The Pulley of the Axis, or Wheel-pulley. 
c The Hollow or Hole in the Fore-end of the Hol- 


low Axis. 


b The Shoulder of the Hollow Axis. 


« 2. Of the Moving Collar marked þ in Plate 18. 


THis whole Member is called the Moving Collar, 

though the Collar ſtridily is only the round Hole 

at.4, into which the Hollow Axis.is fitted, It is mm | 
O 
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of Iron to: reach from its top)at þ (the Button) down: * 
to the bottom of the Cheeks of the Lathe, as at b3 
upon which Pin (as on a Center ) the whole Moving 
Collar moves backwards and: forwards; its extream: 
Breadth is about three Inches, and its thickneſs above 
a quarter of an Inch. Its Neck at © is claſped but 
Bot fixed down to the Fore-fide of the Puppet; for 
this Neck is only gaged in the Shackle marked c, ſo: 
as the Neck: (and conſequently the whale Moving 
Collar) may flide from end to end of the Shackle for- 
wards and backwards. d A ſmall Female Screw, into 
which through a Hole in the Shackle is fitted a Male 
Screw to hold the Moving Coller and: the Shackle to- 
gether, that the Moving: Collar may not move when 
only round Work is Turned in the Collar. 


e 3. Of the Fore-ſide of the Puppet, and the Shackle: 


marked C. 


Nader this Shackle (viz. between it and the Fore: 

ſide of: the Puppet) moves the Neck of the 

Sliding Collar fromr a to b, when the ends at c c are 

fixed down tothe Fore-ſide of the Pxppet with two 
Iron Screws. | 


© 4. Of the Hollow in the. Puppet marked d. 


N- the middle of the Pxppet is hollowed out a Hole 
about three Inches between the Fore and Backſ1de 

of the Pyppet, and four-Inches-athwart the Cheeks in 
the Pwppet, and four Inches deep: So that about an 
Inch of Subſtance remains on each of the four upright 
fides. But the Top is quite open. (as at a) Through 
the. middle of.this qquare Hole runs the Iron Axis 
Kkz3 marked . 
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maikeds v, on which 1s fixed the ſeveral Guides that 

zre to be uſed in this ſort of Working. | 
Tr 1s open at the Top, that Light may be let 

in to ſet the Gride-palley to which Gride you pleaſe, 

and it is open on the hither fide as at e e about 


an Inch and an half above and below the Axis, 
that the  Gride-pulley may be flid on its Axis to 


any. of the Guides. 

The Guide-pulley marked d 1s a Braſs Pulley of 
about an Inch Diameter, and a little above a quar- 
ter of an Inch thick, having a Groove in the Edge 
of 1t to: receive the Edge of the Guide. It hath in 


' its middle a round Hole about half an Inch Dia- 


meter, which ronnd Hole ſlips over a round Iron 
Piz of the ſame Diameter, marked f f, fo as it may 
{ide from one end of the faid Iron Pix to the 
other, according as the Gzides may be fixed to- 
wards either end. ; 

When it is ufed, the Groove in the Edge of this 
Gride-pulley 1s fet againſt the Edge of the Gvide, 
and being fitted tight on the round Iron Piz afore- 
faid, and the two ends of the Iron Pin faſt fixed 
into the Wood of the Puppet, the Guide-pulley may 
indeed move round on the Iron Piz; but the 
ſtrength of the Iron Pix, and Guide-pulley will refilt 
the extuberick parts of the Edge of the Guide; and 
ſo with the affiſtance of the ſtrength of the Steel 
Bow force the Guide and- Hollow Axis to move 
backwards; and then an Edge-Tool held to the 
Work in the Mardrel mw, in the Hollow Axis 


will deſcribe the ſame Figure on the Work as is on 
the outer Edge of the Gxide. | 


Note, that when you are at Work, you muſt keep 
the Hole in the middle of the Gride-pulley well oyl'd, 
| as 


2%. $a, JS PAN LECTIN, RES Yor 21 Bo 
g o £ oy LP Ys . 64.7 
- ea ands FOE 


= — — 


——— = _—_ 
/ : 


Numb. XIV. 24.1 


as alſo the round Iron Piz it ſlides and turns round 
upon; becauſe this Gzide-pulley ought to run round; 
For then the Axis will have an eaſter and ſifter mo- 
tion, though it may indeed perform the Work if it 
run not round upon the Iron Pin. | 


| S XXIV. Of Roſe-Work, ec. 


| fs Turning, or Works of any other Fi- 
gure, are performed by the ſame Rule and af- 
ter the ſame manner as Oval Work is made; only by 
changing the Guides, and uſing one whoſe outer 
Edge 1s made with the Figure, or ſeveral Figures you. 
intend to have on your Work. | | 


{ 'S XXV. Of Terning Swaſh-Work. 


f bp the Turning of Swaſp-Work you muſt have 
two ſuch Pxppets as the Fore-puppet deſcribed 
in $22, And alſo a Round Swaſh-board, about ten 
Inches Diameter, and an Inch and an half thick, as 
is 4 in Fig. B. Plate 18. Upon both the Flat fides 
of this Swaſh Board in a Diametrical Line is faſtned 
upright an Arch of a Quadrant -made of a Steel 
: Plate, about half a quarter of an Inch thick, and an 
z Inch and a quarter broad, as at b b, c c. The convex. 
edges of theſe Quadrants arecut into Notches, like the 
Teeth of an Hand-Saw; that according as youmay 
_have occaſion to ſet the Swaſh-Board more or leſs a- 
{flope, yon may be accommodated with a Notch or 
Tooth to ſet it at. This Swaſh-Board hath an Hole 
made about its Center, to ſlip over the Iron Axis : 
And being thus {lipt over the ſro» Axis, you et it 


to that Slope you intend the. Swaſp on your "_ 
| all. 
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ſhall have. And to fixit faſt in this poſition, you muſt 
put the Blades of the Quadrants into two Slits made 
in the Iron Axis as at d d, and fit the two oppoſite 
Teeth againſt the two outer Shoulders of the Slits. 

You muſt moreover make two ſtrong Steel Springs 
aSat cc, to reach from the bottom of the outer ſides 
of the Puppets, being ſtrong nailed, or rather ſcrewed 
down there, which muſt reach up fo high as the Axis. 
And in the inner ſides of theſe Springs muſt be made 
two Center holes for the points of the Axis to be fit- 
. ted in: For the Oval-Gride being fitted to one end 
of the Axis, and a Low-Puppet, as at f, wedged cloſe 
to one fide of the Swaſh-Board, when the Swaſh-Board 
ſtands in its greateſt declirityz Then in a Revolution 
of the Axis, as the farther part of the Circumference 
of the Swafh-board comes to the Low-Puppet,one Spring 
will be forced backwards, and the other will ſprin 
forwards ;z and an Edg'd-Tool held againſt the Wor 
fixed on the Axis, will make on the Work the Form 
of a Swaſh, &c. | 

Theſe Oval-Engines, Swaſh-Engines, and all other 
Engines, are excellently well made by Mr. Thomas 
Oldfield, at the ſign of the Flower-de-luce, near the 
Savoy in the Strand, Londen. 

Thus much of Tirning : My next Exerciſes will 
(God willing) be upon the Art of Printing. 


An 
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An Explanation of Terms uſed in theſe 


Exerciſes of Turning, Alphabetically 


digiſted. 
A, 


A% S. The imagined ſtraight Line that paſles 

through the two Center-points that Turned 
Work is Turned upon. Thus the imagined Line 
that paſſes between the two Pikes through the 
Work inthe Lathe is-the Axis, ! 


B. 


JJO W. The Bow thaq Common Turners uſe is de- 

LI ſcribed Numb. 10. s 1.4 11. And the Bow that 
Oval Turners uſe is deſcribed Numb. 14. $ 23.and 
Plate 17, 18. at a. | 


Button. The Button is deſcribed Numb. 14. 5 23.and 


Plate 17. at-h. | 
'C. 


of NAlippers. Compaſles with bowed ſhanks to mea- 
\  ſurethe Diameter of any round Body. SeeNumb. 
I2.4 It. and Plate 14. at O. | 
.Center-Head. See Numb. 14. 23. and Plate 17. at g. 
Cheeks. See Numb. 10. $ I. 2. and Plate 12.66. 


Chock. See Numb. 11. $ 6. © 5. and Plate 13. at P 
&. #, 
, L1 Cleaving= 


(| 
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Cleaving-kniſe. See Numb. 12. s 9. and Plate 13- 
at M. | | 


Crank. The end of an Iron Axis turned Square down, ns 


. and again turned Square to the firſt turning down, 
ſo that on the laſt turning down a Leather Thovg 
is ſlip't, to Tread the Treddle-wheel about. 

Collar. See Numb. 11.5 7. and Plate 13. at G-H.I. 


Crook. See Crank. 


Croſs-Treddle. See Numb. 10. 5 1. 8. and Plate 12;. 


at 4. 
D. 


| Rill-Barrel. See Numb. 1. Fol. 6. Plate __ 


/ Fig. 8. at C. | 
Drill-Bench. See Numb. 12. $ 12. Plate1 4. at 4444. 
Drill- Bow. See Numb. 1. Fol. 6, 7: 


F.. 


"Emale Screw, The Screw mads 1n the round Hole 


of.a Nut. 
Flat-Chifſel. See Numb. 11. 53. and Plate 15. at 


C C. 


Flat- Mazdrel. See Numb; 11. 5-6: and. Plate 13. at . 


F . 
| GC. 


£DOuge. See Numb. 10: $ 2. T't. and Plate 15. at- 


| B B. 


(treat Wheel, See Numb. 10. s 1:4 -12. and Plate 14. 


at a. | 
Grooving Hooks. See Numb. 1T. 5. 5. and Plate 15. 
4SE-L. 

 Grooving Tools, See Grovving Hooks. 

6 7h Guide 


Guide. See Numb. 14. $ 23. 4. and Plate 18. 
Rn g-.. See Numb, 14. S 23.4 4. and Plate 18. 
at da, RE, | 
H. 


Ead. See Numb. 14. s 23. and Plate 17. at f. 
Hook, See Numb. 13. S 17. and Platei6.at Br. 

DB BS | 
Hollow Axis. See Numb. 17. s 17. and Plate 17. at e, 
Hollow Mandrel. See Numb. 11. $ 6. 3. and Plate 
13.atF 3. | 
I. 


Oynt Collar. See Numb. 11. q 7. and Plate 13. 
at G. 
To 


Athe. See Numb. 10. S 1. and Plate 12. 
Legs. See Numb. 10. 5 x. and Plate 12. at aaas. 


M. 


Arndrel. See Numb. 11. $6.4 r. and Plate 13. 

| /i atFi.F2.F 3.0 4. : | 
Mawl. See Numb. 12. $ 8. and Plate 13. at K. | 

Male-Screw. The Screw made upon a Shank or Pin. 

Moving Collar. See Numb. 14. $s 23. 4 2. and Plate 
I8. at b. _ 


. A piece of Iron that a Female Screw is 


Ll2 P 


- 
% . 
7. 
P, 


"Mhe. See Numb. 10. 4 1.4 5. and Plateyo2. 
Pin-Mandrel. See Numb. 11. $s 6. 2. and Plate. 
; | 13. at F 2. | 
| Pole. See Numb. 10. $1.4 9. and Plate 12. at !. 
Puppet. See Numb. Io: $ 1. © 3. and Plate 12. at cc. 


R.. 


| Eft. See Numb. 10. s 1. © 6. and Plate 12. at e. 
A Rowler. See Numb.. 11. $.6. and. Plate 13.F- 
Tx. at's. 

& 


YCrew-Mandrel. See Numb. 11. $6. <4. and Plate - 
I3.atF 4. 

Seat, See Numb. 10.$ I, C15: 

Shackles. $&e Numb. 14. s 23. © 2. and Plate 18. V- 
at cc. : 

Side-Reft. See Numb. . 10. 5 1 ©. 7. and Plate 13. 
at C. 

Socket. See Chock. | 

Steel-Bow. See Numb. 14. s 23. and Plate 18. at #. 

Stop-Screw. See Numb. 14.s 23. and Plate 17. at d.' 

String. See Numb. 10. $ 1. and Plate 12. at ze. | 

String-Pulley. See Numb. 14.5 23. and Plate 17. at #.- 

Swaſh. A Swaſh 1s a Figure whoſe Circumference is - 
not Round, but Oval; and whoſe Moldings lye 
not at Right Angles, but Oblique to the Axis of 

_ the - gaqt See Numb. 14.. $ 25. and Plate 18. at 
Fig. B. 

Swaſb-Board, See Numb. 14. $25. and Plate 18, at « 

an Fig. B. 


Sweep. 


/I\ 


d. 4 — ——_—_— > es a Srt R BE IIS — — ——_— RT Co T_T IE y—_—— ———w_ 2 a a 
_— uw * _ or _ - 


Speep. See Numb. 13. 5:19. and Plate 16. atD. 
p 2-4 


Read. See Numb. 12. 5 13. Fol. 209. 
| ' Treddle. See Numb. 10. s 1. and Plate 12.at 3. 
Treddle-Wheel. Sexe Numb. 10. $ 1, «. 13. 
Tarn-Bench. See Numb. 13. $S 18. and Plate 16. at C.. 


W. 
WW Abble. When a piece of Work. is not pitcht 


true upon its Centers, it will in a Revolution 
incline more on one fide of its Circutmference than 
on its oppoſite ſide. See Numb. 14. $ 23. and Plate 


I7. at k- 


There are ſeveral other Terms: uſed in theſe Ex- - 
erciſes of Turning not explain'd here : But becauſe 
they are uſed in ſome of the former Exerciſes, and - | 
there explain'd, I ſhall refer you.to them. 


The End of the Firſt Volume. 


